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CLIMATE AND WEATHER 


5 0. General Description 

In all seasons, «hc climate of moat of the Celebes Sea area is 
characterized by gentle winds, monotonou* heat, extremely 
high humidity, heavy cloudiness, and frequent intense ram 
showers Every few yean a typhoon may sweep acrou the north¬ 
ern part of the area. The mountains rise into a cool zone of per¬ 
tinent cloudbanks. Only the highett peaks have snow. Soil 
conditions are penistently muddy and there are occasional 
floods. 

A. Seasonal variation. 

Two great air streams, known locally at the northeast and 
southwest monsoons, dominate the surface air circulation over 
the Celebes Sea region. These streams originate in the great 
middle latitude high pressure centers of the Northern and 
Southern Hemispheres, respectively. They converge toward the 
equatorial low pressure trough, where they tpcet along the inter¬ 
tropic front or doldrum belt. 

The intertropic front migrates northward and southward with 
the changing seasons (FlOUItH V • 1). Prom December through 
Match, while the intertropic front normally lies well to the 
south, the northeast monsoon blows steadily over the Celebes 
Sea region. Prom April through June, the front is moving 
gradually northward over the Celebes Sea; the northeast mon- 
soon and the southwest monsoon each dominates part of the 
area, with variable winds near the front. Prom July through 
September, when the front usually lies well to the north, the 
southwest monsoon dominates the Celebes Sea; from October 
through November, during its southward migration, the inter¬ 
tropic front again lies across that region. 

In spite of the complete reversal of wind flow from season 
to season, in most respects the climate of the Celebes Sea re¬ 
gion is monotonously uniform throughout the year. Both mon- 
toons have generally had sufficiently long journeys over tropi¬ 
cal seas to be warm and moist by the time they arrive over this 
area. All seasons are characterized, over most of the area, by gen¬ 
tle winds, remarkably high temperature and humidity, good 
visibility, much cloudiness, and frequent ramshowers. However, 
seasonal variation in some weather elements is sufficiently great 
to be a significant factor in planning certain operations; these 
elements ate discussed in detail in Topic 51 of this chapter. 

B. Diurnal variation. , 

There is considerable variation in most weather elements, as¬ 
sociated with daily heating and cooling of the atmosphere and of 
ground ond water surfaces. In the case of wind velocity, temper¬ 
ature. relative humidity, visibility, and cloudiness, the magni¬ 
tude of the regular diurnal variation is commonly greater than 
the seasonal variation. Diurnal variation of critical weather ele¬ 
ments is discussed in Topic 51. 

C. Areal contrasts. 

There are significant, though not extreme, climatic con¬ 


trasts among different parts of this region. Broad regional con¬ 
trasts are associated with differences between land and sea sur¬ 
faces. between windward and leeward slopes of the major moun¬ 
tain ranges, and between different latitudinal positions. In addi¬ 
tion, minor topographic differences cause large place-to-place 
contrasts in moat weather elements; slight local differences in 
slope or exposure commonly give nearby places dissimilar wind 
and rainfall regimes. Areal contrasts in critical weather ele¬ 
ments are discussed in Topic 51. 

D. Day-to-day variation. 

In contrast to the fairly tegular climatic processes described 
above, day-today weather changes are quite irregular. 

The monsoons, although remarkably steady in comparison to 
winds in most middle latitude regions, are subject to nonperiod¬ 
ic variations in speed and direction of flow. In like manner, the 
intertropic front undergoes erratic shifts in position and inten¬ 
sity. Moreover, moving pressure disturbances sometimr* traverse 
this area. Such disturbances are generally quite weak and arc re¬ 
flected in the weather chiefly through intensifying or weaken¬ 
ing local convective activity. Disturbances of sufficient intensity 
to cause widespread bad weather appear occasionally. At very 
rare intervals, such disturbances develop into violent tropical 
cyclones—typhoons The Celebes Sea lies well to the south of 
the zone of greatest typhoon danger. 

Only by short-range forecasts can these irregular weather 
changes be anticipated They ate discussed in more detail in 
Topic 52 of this chapter Because of the sparse network of synop¬ 
tic stations in the western Pacific before the Japanese occupa¬ 
tion, the nature of dayroday weather variations in the Celebes 
Sea area is only incompletely understood Forecasting of such 
variations is not easy, even if synoptic reports are available from 
the entire western Pacific. With reports from neighboring 
areas cut off by enemy occupation, accurate forecasting is ex¬ 
tremely difficult. 


Reference should be made to Topic 55 for detailed climatol¬ 
ogical information and to Topic 52 for detailed discussion of 
weather associated with different synoptic si tu a ti o n s The pres¬ 
ent section is restricted to general discussion and conclusions. 

A. Ground operations. 

The chief weather factors which may restrict ground opera¬ 
tions in this region are precipitation, temperature, humidity, and 
wind speed. Precipitation is a critical factor in flooding, soil 
traflicabilicy, and erosion. Precipitation, temperature, and hu¬ 
midity affect maintenance of materiel, storage of supplies, and 
health and comfort of personnel. High wind speeds, approach¬ 
ing hurricane force in this region at rare intervals, may cause 
casualties and material damage. 
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5 1. Weather and Operations 

















precipitation is moderately heavy. mow of the lowlands recede lock of ram falls. 

ui i.erige of between 50 and 1)0 inches a year. Ami (omraaa Day* with «ior than 2 mchn of rainfall occur m mow 
arc irregular and are controlled largely by local relief. For a- months, and nearly every year hat one or more daya with over 
ample, Amoerang and Boyoog. located only about 10 miles 4 mchea of rainfall. The highest 24-hour rainfall recorded in 

a pan in the Northern Celebes, have average annual rainfall thu area a 19 mchea On the lower alopea of the mountain*, 

amounts of 6) and 173 inches respectively Rainfall is undoubt- probably even greater intensities occur. Maximum intensities 

cdly much heavier on exposed mountain slopes than over the generally occur in the months whkh have the greatest average 

lowlands, although quantitative information a lacking ' amount* of rainfall. 

(r) Amount: miouJ tunmton. Over much of this area. ... __ 


mountains on exposure to winds. Places exposed to the north 
east monsoon generally have a relatively wet season in winter, 
places exposed to the southwest monsoon tend to have most 
rain in summer At many places the wettrst month has twice as 
much rainfall as the driest month. At a few places in northeast¬ 
ern Mindanao, the wettest month has 10 times as much rainfall 


fl> Hmmidiij. 

Extremely high humidity is characteristic of this region in 
all reasons. Relative humidity generally averages 80 to 90% 
throughout the year Humidities below 30% are very infre¬ 
quent Relative humidity increase* with higher elevation, aver- 
aging more than 90% at medium elevations on the mountains. 

Diurnal variation is much greater than seasonal variation. 
There is usually a difference of 20 or 307r between the early 


shore When the wind is onshore, this tendency is less marked, 
king partially offset by an increase in tught and early morning 
rainfall. Following are the mean monthly amounts of rainfall 
in inches at Manado (Northern Celebes) during different para 
of the day: 


(4) Wind ,p"d 

Strong wind* and gales are very rare in this area However, 
occasmnal typhoons, following a track far to the south of their 
course, cause destructive wind* over this area. Such de¬ 
structive typhoons can k expected every few years in tk far 
north of this area, m tk far south, destructive winds are prac¬ 
tically unknown During the 16 yean from 1903 to 1918. Sufi- 
gao Province on Mindanao had 4 destructive typhoons, otkt 
provinces on Mindanao had I or none, tk Sulu Archipelago 
had ooe. Typhoons may occur in any season, but are moat likely 
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it evident that the largest proportion of night and early morn- 
g rainfall occurs .hen northeast (onshore) winds prevail 
(r) Amount: yturlo-jtur .snurm* In mdmdual yean, 
gmheant departures from average rainfall condemns occur, 
iowever. re.nf.ll u seldom more than rw« tk normal «i any 
with. Rainless or nearly rainless month, are poasile at moat 
laces in thu region, but are quite rare 

(/) ff'imunc y Over most of tk lowUnds. rain normal IT 
II* on 100 to 200 day* a year However, some lowland places, 
eluding most of tk stations in northeastern Mindanao have 

un on more than 200 days a year On exposed mountain slopes. 

tin falls slmoM every day. Rainfall frequencies resemble ram- 
n _ ___i u-ivinal diurnal, and year-to-year vana- 


(2) TumpornUtrt. 

In all seasons, over all the lowland, of this area temperature 
normally ranges from 70* or 7) * F in tk cool of tk morn¬ 
ing to 83 ’ or 90* F. in tk heat of tk day. Temperature, k- 
low 63* or above 93* F. ate very infrequent. Cooler condi- 
trons can k expected in tk highlands. The rate of decrease in 
temperature with increase in elevation it generally 3 or 4 F. 
per 1.000 feet 


B. Air operations. 


(It Lou-Util oftrrulioni 

The chief weather factors which may restrict low-level air 
operations over this area are low ceilings, restricted visibility, 
and turbulence. Surface winds and upper winds, although 
seldom restrictive except during passage of a tropical cyclone, 
are of interest in planning operations 

<«) Cttlmgi Although cloud formation t. heavy through- 
out thu area in all sramna. the bates of tk lower clouds gen¬ 
erally Be well above 1.000 feet rlevanoo Therefore, low level 
operumns over the lowlands will rarely encounter widespread 
low ceilings. However, bases of isolated cumulonimbus clouds 
often lie klow 1.000 feet, or even klow 300 feet in rain. Over 
hilly snd mountainous areas, low ceilings are frequent; there 
a prat local vanaoon. depending on site and exposure. 





(#) Upptt mmdj. In the low level*, upper air wind, 
cfaMcljr resemble the surface circulation From December, 
through March, winds below 3.000 feet are predominantly 
northeasterly om the northern Philipp.net ihi/ting to non her. 
ly near the Equator, and northwesterly iouth of the Equator, 
From July through September, wind* below 3.000 feet are ore- 


(*) VuMk,. Horuontal viadal.ty u generally good in 
thu or. but - occasionally lunited by fog. cloud, nest. hue. 
or rain. 

Fog. reducing viability to less than 13 mile. ■ rare over the 
•ca and along the coast*. In the intenor. dense morning fop 
are frequent in all seasons over many nver valley*, lake*, and 
manhei. Fog rarely persist* long after sunrise 

Clouds cause very bad visibility conditions on 
slope* in all seasons. Above the condensation level, which usual 
ly lies at 1.000 to J.000 feet ckvadoa on windward slope*, the 
frequent thick cloudbank* have the tame effect as fog 

Mist and hase, reducing visibility » le*a than 6 mile*, are en 
countered occasionally m all season* Hare retun in stable at 
streams and is apparently the result of strong .inds, wh.pp.ng 
condensation nuclei into the air. Hase is intensified by dust, vol 
c* n *C «sh. or smoke from brush fire*. The maximum hase fre¬ 
quency octun m September and October, at the end of (hr 
southwest monsoon scuon. when hare can be expected 3 to 
10 < of the time over the southern Celebes Sea. though not so 
frequently over the northern pan. 

Ram generally reduces viabdify to lew than -I miles In tor- 
rential downpours, visibility may he practically n.1 Ram occur* 
ordinarily in the form of brief local shower*, which can gen- 
crslly be .voided by plane* in High, However, the ram um- 
ciated with front* or tropic*] cyclone* - sready and must be an 
proached with care. 

(r) Tmkmlmtt. Turbulence u severe in cumulonimbus 
clouds and thunderstorm*, and is extremely violent m .elide- 

vcloped tropical cyclone*. 

Cumulonimbus cloud* are reported m about 10'I of the 
ship observations in the Celebes Sea during all seasons, and are 
even more frequent over the land, especially over hills and 
mountams They may extend from below 1.000 feet m above 
•10.000 feet. The violent turbulence in cumulonimbus clouds 
can best be avoided by either flying beneath the cloud bare or 
by approaching the cloud ar an altitude of more than 20000 
Ice.. The decision depend, upon whether or not the pbne can 
Uy at high altitudes and upon the nature of the terrain 
thunderstorm* may be encountered over any part of tha area 
m any season They are least frequent during the northeast mom 
soon season, from December through March 
Well developed tropical cyclones ar* very rare in the Celebes 
Sea area. 

id) Snrfntt Hindi. Om thi* area in general, northeast 
winds prevail from December through March, south.™ .,nd. 
from July through September. In the transition months, winds 
are more variable, but northeut winds prevail om the northern 
part, of the are*, south.™ winds om the southern pnm 
Topography causes great local vanataxi in wind direction In 
the mountains, winds art tunneled through valley* and rwsscs 
Even minor topographic feature* produce local vamtsons m the 
characteristically weak air flow. 

Along the coasts and in .ntenoc valley*, there is a tendency 
toward regular daily variation in wind direct*** On earned 
portions of the coast, thu tendency causes only a slight defer- 
non of the prevailing moewoon. However, m sheltered hays. 

IixjI breezes often completely obliterate the monsoons The 
land (offshore) breeze sets in during the evening and usually 
abate, „ .bout 0900. The sc. (onshore) breere sen in wound 
midday and abates after sunret. The land breeze normally ocm- 
P« a shallow layer which seldom exceeds 300 feet in depth. 


<2) Higk-Jntl opttliomt. 

High-level operations may be restricted by the same weather 
factor* which affect low level operatwns. In addition, high level 
operation, are restricted by cloudiness at intermediate and low 
levels and by *mg 

<-> farrmWurr -2 Ion tlcmdmnu. Although cloud 
formanon seldom interfere, with low-level operation, in this 
am. « severely resect, high-level operation. Frequent heavy 
srrarocumulus cloud. w„h b~r* .bout 1.300 
th "*«T-tic of the entire are* in all season, 
AvailabW cloudiness dan refer to total sky com by clouds 
« -11 levels Such data include observatson. of cirrus clouds. 
«net.me* so high that they do not affect even high level opera 
t*m. Howem. once the bulk of the cloud format**, mrfm 

iSE-E— 

. “ —«r 

rrUMc md*w*m of the aeraonal varianon of cloud. 

W mmot «« area, mean annual cloudmeu „ ,)**,, 30'; 
oemore Gear ik, fhan 2V , t|oud ^ 

P«*ed 1«* than ‘3 of the time in all seasons, and rarely last, 

srlsTSJr: 

mo<t 'hm pi |K, lanc n 

,n ■<* 
h * M «' ** *» - «»• 

“ “ d “— 
Seraonal varotion - not grear Om the « there n a .light 
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uunmer muirnum in cloudiness in the non Kern pan of (he 
area, a alight winter maximum in the aouth Over the land sea 
aonal variation it largely controlled by topography Over aiopes 
facuig north and eaat. cloodincaa tend, to reach a maximum in 
winter, during the northeaat monaoon. Over .lope* facing aouth 
and wett, cloudmcaa tenda to reach a maximum in aummer, 
during the southwest monaoon. Following are the mean cloud- 
■neaa valuer in percentage of aky covered by cloud, at atationa 
with nonheaat and aouthweat expoaure*. 



NORTHEAST 

SOUTHWEST 


MONSOON 

MONSOON 

Northeast Exposure 

DacMaa 

lui-Sas 

(Mean of 5 Stations) 

73 

67 

Southwest Exposure 
(Mean of 3 Stations) 

62 

71 


Qoudmeaa ia uaually gteaier from 0600 to 1800 than at 
night. 

(b) I (Mg, The freezing level ia normally dote to 15.000 
feet and rarely deacenda at low at 12.000 feet Icing condition, 
can generally be avoided by descending to lower level, when 
cloud, arc encountered in which King condition, exist The 
greatest danger occur, when it is ncceaaary to fly through 
cumulonimbus cloud, at high level.. 

(J) Ineeitdiary bombing operation. 

Incendiary bombing may he restricted by the same weather 
factors which affect high- and low-level operations. In addition, 
incendiary burning ia limited by rainfall, humidity, and wind 
apeed 

(*) Rainfall Over moat of the area, ram falls on 10 to 
20 day. a month in all seasons. Some placet expect as few at 
5 rainy day* in individual months. Rainfall it heavy, with over 
Vi inch falling on an average rainy day. Long drought periods 
are rare. 

(b) Humidity. Extremely high humidity ia characteristic 
of all of thia region in all seasons Relative humidity generally 
averages 80 or 90%. Humidities below 50% arc very infre¬ 
quent. 

(c) U'md ipteJ Wind apeed* are generally too low to 
produce satisfactory incendiary burning conditions. Except at a 
few exposed highland places, wind speeds over 30 m p.h. are 
rare. Along the coasts, calms are frequent and winds do not 
often exceed 10 m.p.h. except in the early afternoon, when the 
tea breeze u strongest. 

(4) Par at hole operation. 

Parachute operations are endangered by high surface wind 
speeds and by good visibility. 

(d) Surface umd tpred In all scajons and in all para of 
the area, surface wind speeds are frequently low enough for 
safe parachute landings. On the coasts, low wind speeds are 
moat probable around aunrise and sunset, when there is a period 
of calm between the daily breezes. Dangerous wind speeds are 
most probable in the early afternoon. 

(b) Visibility. Visibility low enough to mask parachute 
landings effectively, is infrequent in most of this area. Fog can 
be expected over restricted portions of the interior lowlands on 
calm mornings. Haze would occasionally produce effective con¬ 
cealment Haze is most frequent in September and October. 


C Naval operations. 

Normally, good weather conditions are desired for combined 
naval operations, however, it may occasionally be more desir¬ 
able to use hod weather os a cover to conceal fleet movements. 
Consequently, the chief weather factors to be considered in 
planning naval operations are wind, sea and swell, cloud cover, 
and visibility. It has been shown that in the Celebes Sea area, 
all seasons are characterized by light winds, good visibility, 
much cloudiness, and frequent precipitation. Still, the seasonal 
variation is sufficient to be of interest for planning. 

(I) X'ind. 

id) Du ember through Mdrtb. During this season the 
intertropic front is well to the south of the Celebes Sea so that 
northeast wind* prevail throughout the are*. These winds, which 
arc remarkably steady, blow with an average velocity of about 
8 m.p.h. Strongest mean velocities, 9 to 12 m.p.h., arc observed 
off the northwest coast of Borneo and eastern Mindanao. 

(A) April through June. During these months the inter- 
tropK front moves slowly northward over the Celebes Sea 
and os a result, both northeast and southeast winds dominate a 
portion of the area, except near the front where directions become 
more variable. Velocities decrease slightly, averaging 6 to 7 
m.p.h. 

(c) July through September. Throughout these months 
the intcrtropK front lies to the north of the Celebes Sea. The 
southwest monsoon dominates the entire area during this period 
Mean velocities are highest during this period, 8 to 9 m.p.h. 

U) Ottober through November. In October, the inter- 
tropic front reenters the northern Celebes Sea and migrates 
towards the south during the period. The southeast trades give 
way in advance of the retreating front so that northeast winds 
again dominate the entire are* by the end of November. Over 
the area as a whole, velocities average 7 m p.h. 

(2) Sea and tuell. 

Data on sea and swell are of special interest in the planning 
of operations involving the use of aircraft carriers or small 
craft. 

The prevailing low wind velocities are reflected in the low 
frequency of heavy sea and swell. Within the Celebes Sea both 
sea and swell are predominantly low throughout the year. Avail¬ 
able data show that 90% of all observations report calm or low 
teas, and over 90% of all observations report low or no swell. 
Almost all occurrences of medium and high sea and swell have 
been observed on the extreme edges or outside the Celebes Sea 
proper. 

(d) November through April. During these months, 
which represent the northeast monsoon season, tea it predomi¬ 
nantly from the northeast. Sea conditions are most disturbed 
during this period, especially in December and January. Within 
the Celebes Sea. high seas < over 9 feet I have not been observed 
and medium seas (2 to 9 feet) show a frequency of only 13%. 
These values, however, increase rapidly to the north and east. 
Off the south coast of Borneo and off the west and east coasts 
of Mindanao, medium tea reaches a frequency of 30 to 40%. 
and high seas * frequency of 2 to 3%. 

Swell, which is also predominantly from the northeast, is 
lowest during this period High swell (over 12 feet) has a fre¬ 
quency of 1%. while moderate swell (6 to 12 feet) shows a 
frequency of only 2%. As in the case of sea conditions, these 
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percentage* increase noticeably id the north and cast To the 
"Mtad *tsr of Mindanao and off the north a— of Borneo 
moderate swell occur, from 24 to 26 % of the tune and hirh 
•well 2 to 4% of the tune. * 

<*> M*j tbeougS October. The sea n least d-curhed dur- 
ing these months capcdally « M., and June. The Celebes Sea 
ha* medium aeaa only 10 % of the tune and high aras have rwt 
been observed. To the raw and wear of Mindanao ~^-, m ^ 

r a " ,l T m , *** “* *+ — ■ o< n 

Moat disturbed conditiona for the are* are reported off the north- 
wrat roast of Borneo In tha portion of the area medium teas are 
curved on 37% of all obrorv.„oru and high sea, on 3% of 
the obaervanona. Smce this « the southwest monaooo aewor 
du Z™ " P«domuun,i y axith or southwest. 

<f e* Je * 2 “ 3%. *e frequency of high .well re- 
ma.n. a, 1 % Off extern Mindmuo the occurrence of moderate 

*££ m l0 * reaper- 

tively. In the Sulu Sea area, off the wear coaac of Mindanao, no 
.well and low .well predominate, since the amount of moderate 

Vf ,U °?' y 2% “ d "* .well so 

1% Roughest condiuon. Kill pertu, off the northwev com, 

° SPt l u P °7.*°° 01 ,hc "«*• modCTBW •**" Wl off 

ol8%. bur h ,,h .well mcreme. to a frequency of 7%. Duec- 
tiom of .well are aomewhac more variable during thu month 
but south and southwest direcrioo. app^dy prevail through¬ 
out the entire area. 

More detailed information on tea and .well mar be 
in Chapter III. 


the year and particularly during the winter .ea 
eaaure system. traverse this area, occasionally ae¬ 



rate 


<}) Cloud tot er. 

Over the aea. mean doudioca averages about 5 tenth. w„h a 
alight tummer mat,mum in the northern pan. and a .light 
winter maximum in the southern pan. Clear tic tea mar be r. 
P««d between 15 and 20 % of the tune, bur rarely Uk for 
more than a few hour* Overcast skies (7 tenth, cloud cover) 
can be expected 35 to 40% of the tune in dl aemona 

7" fh * “ * b "*"> *» mwabtlity 

ll , ^ Crtlmp normally me well 

above 1.000 feet, however, bates of itolaird nn-u .J_ 

often lie below 1.000 feet 

Should cloud covet be <Wd to conceal Sett movement „ 
•a expected that me auicable conditiona would be found dur 
mg the tunes when the intenropic front In over rhTcrlebes 
Sea. From Apr,I through June .he front moves northward over 
the area and should offer ample opportunities for a complete 
overcast cloud cover. The intercrop* front, being formed a. . 
result of the converging trades, undergoes irregular movements 
and can change in intensity very rapdly. Proacm knowledge of 
us behavior is rather limited, but its daily varurions can be fote- 
cast ,f sufficient darn are avaiUbfc. Winds aloft sounding, ££ 
proven to be . very valuable tool ,n thn respect. 

2" ° (che ,nffrm> P* c ,ronf "“X be found frequent 
shower uu thunderstorm activity. a. well as low ceilings and 
reduced vuibditn More ram shower, and thunderstorms « of 
short duration, but occarionally intermittent moderate or heavy 
ram may peraist for roveral days. 

The intercrop* front also let over rhe Celebes Sea in Oao- 
ber and November, during its retreat tosratd the south Cloud 
conditions similar to that experienced in April. May. and June 
may also be expected in these month*. 


(4) Visibility. 

Visibility a moat often reduced by precipitation. Ram showers 
of short dunnon ordinarily lower visibility to leas than 4 miles, 
or in heavy showers to leas than Vl mile. However, rain aaao- 
cuni with the aoor of convergence, fronts, or tropical disturb¬ 
ances it oftrn of a steady character and will restrict visibility to 
icaa than 6 miles for long periods 

Fog is very rare over the sea and never persists for mote than 
an hour or to after tunnae Visibility may ocraamnally be re¬ 
duced below 6 miles by hate. Haze ia most often found in stable 
“« urnmi *b>ch are moat frequent (5 to 10% of the tune) 
at the end of the southwest monsoon season. September and 
October. 

<li Humidity 

Relative bunudity u very lugh throughout the year. Humid,, 
net of 90% or more may be expected almost every day. 

D. Amphibious operations. 

The wr.rhet factors limn mg ampfobrou. operations ate the 
•an* a. thoro aActing naval operatmna. namely: wind, row and 
swell, vmbdity. and cloudmeaa. 

(I) rWWMM/wWiMlI, 

On shores exposed toward the north tod e^r. swell k fro- 
quent only from November through April, when notthcM, 
wmd. w frequent On shores rxpoaed toward the south and 

°° 1 ’ ,nm June ,hrou » h September, when 
southwest wmdt are frequent. The low .prod, of the prevailing 

*" f^eocy of heavy nttll. Oct. 

lAsturhcd tea condmoot are powble in any season durine a 
dumdenquall. when -md vefocme, -nerimes^^h" 
The peeruhat Winds, averaging only 5 or 10 m.ph. are u.Ll 

wind. w onshore and .re 
•nwnufod by the daily afromoon sea breeze. 

f2> Visibility. 

if ^ to ^ ^ operaf *° n * 

9«*nOf m September and October 

<i) Clomdimut. 

—T' 

,JX» (m „ c 

r—k mi ^ m 

E- Chemk.1 svarfare. 
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ground, temper*mrc. humidity, and precipitation. Wind direc¬ 
tion a not only of prime importance in uie of cloud gas. but it ia 
alio significant when high concentrations of persistent agents 
are placed on targets dose to friendly troops. Wind speed and 
degree of turbulence in the surface air are important in con¬ 
trolling the concentration of cloud gases as well as the persis¬ 
tency of persistent agents. Temperature affects the rate of evap¬ 
oration of persistent agents, thereby controlling their effective 
period. Humidity and precipitation affect the rate of hydrolysis 
of many chemical agents. 

(1) Surf*" wind. 

From December through March, winds are generally from 
the quarter north to east; from July through September, winds 
are generally from the quarter south to west. In the transition 
months, winds are more variable, but northeast winds prevail 
over the northern parts, southwest winds over the southern 
parts. However, even minor topographic features produce local 
variations in the characteristically weak air flow. 

Along the coasts and in interior valleys, there is a tendency 
toward regular daily variation in wind direction On exposed 
portions of the coast, this tendency produces only a slight deflec¬ 
tion of the prevailing monsoon However, in sheltered bays, 
local btceres often completely obliterate rise monsoon The 
land (offshore) breere sets in during the evening and continues 
until about 0900; the sea (onshore) breere sets in around mid¬ 
day and often continues until sunset. The land breere is per¬ 
ceptible only within a few miles of the coast; the sea breere is 
sometimes perceptible for a distance of 50 miles on both sides 
of the coast line. Many interior valleys experience a similar 
daily variation in wind direction. Mountain (downslope) breez¬ 
es arc common at night, valley (upslope) breezes in the day¬ 
time. 

Wind speeds arc usually low in this ares. Along the coasts, 
calms are frequent, and winds do not often exceed 10 m.p.h. 
except in the early afternoon, when the sea breeze it strongest. 

(2) THr hut tmt. 

Turbulence and instability of the surface air. prevalent over 
the whole area in all seasons, would greatly restrict chemical 
operations. Relatively stable conditions prevail in the early 
morning hours, usually from 0000 to 06(H). Lapse rates are 
usually steepest between 1000 and 1800. 

(J) Temperature. • 

i In the lowlands, the air is constantly warm, with very little 
seasonal temperature variation. In all months temperatures 
normally range from 70 or 75 0 F. in the early morning to 
85° or 90° F. at midday. Following are mean temperatures at 
different hours (local time): 

0200 0400 0600 0600 1000 1200 1400 1600 1800 2000 2200 2400 
Tarakan (Northeast Borneo) 

74 74 74 78 81 85 85 84 80 77 75 74 

Manado (Northern Celebs) 

74 73 73 77 82 85 84 8) 81 78 77 73 

Lower tempersrurrt can be expected in the highlands 

(4) Humidity . 

The extremely high humidity characteristic of this area causes 
rapid hydrolysis of some chemical agents. Specific humidity 
probably averages between 15 and 20 grams per kilogram. 

Relative humidity generally averages 80 to 90% in all 
seasons. Diurnal variation is much greater than seasonal varia¬ 


tion. Following are mean relative humidities at different hours 
(local time): 

0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
Tarakan i Northeast Borneo) 

93 96 96 92 85 77 73 76 89 94 94 95 

MANADO (Northern Celebes) 

92 93 94 86 76 74 73 78 83 89 90 91 

(J) Preeipilaliou. 

Over most of the area, rain falls on 10 to 20 days a month 
in all seasons. Some places expect as few as 5 rainy days in in¬ 
dividual months. Rainfall is heavy, with over Vi inch falling 
on an average rainy day. 

52. Forecasting Techniques 

The Celebes Sea and surrounding islands are comparatively 
uncharted from a meteorological standpoint. Many of the 
weather elements which are most significant in military opera¬ 
tions have been observed at very few places in this area, and in 
these places for just a shore period before the present war. 
Thus, much of our knowledge of this area must be inferred from 
experiences in nearby regions. A meteorologist called upon to 
forecast for the Celebes Sea area will be pioneering in the ap¬ 
plication of techniques found successful in other tropical areas 

It it possible to derive only a general picture of the nature of 
air masses, weather disturbances, effects of topography, and types 
of synoptic situations which the forecaster will encounter. An 
outline of there phenomena is presented in this section. 

A. Nature of air masses. 

(I) Origin of air mat let, 

In the northern winter a tremendous anticyclone builds up 
over continental Siberia. At the is me time a thermal low pres¬ 
sure arc* is formed over the desert area of western Australia. 
The combined push and pull results in a broad sweep 4 of air out 
into the Pacific from the Asiatic mainland, which twings into a 
northeast flow over the Celebes Sea region. This air stream of 
Asiatic origin is termed northeast monsoon or norther air. Feb¬ 
ruary is normally the month when the northers are most fully 
developed. This flow may extend as far eastward as the Inter¬ 
national Date Line. It is bounded on the east by the trade winds 
of the eastern Pacific anticyclone. 

However, even in the middle of winter, during periods when 
the northers are weak, the northeast trade air may invade the 
Celebes Sea are* from the east. By March the northeast trades 
are almost as frequent in the Celebes Sea area as the northers. 

During April there u usually some incursion of Southern 
Hemisphere air into this area, either in the fotm of southwest 
monsoon air, from the Indian Ocean high, or as southeast trade 
air from the South Pacific or Australian bight. During May and 
June the Celebes Sea area is a battleground between Northern 
and Southern Hemisphere air masses. 

In the northern summer the Asiatic anticyclone is replaced 
by a weak low pressure area, while the anticyclone of the south 
Indian Ocean has moved northward, and more or less persistent 
anticyclones occupy the Australian continent and the South 
Pacific. From July through September, the Celebes Sea area is 
dominated by a strong flow from the Southern Hemisphere. 
This flow is called the southwest monsoon or southeast trade, 
depending on its source and trajectory. 
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In September, northeast trade air may occasionally enter the 
* u, *'e picture from the caat. In October and November. North- 
ern Hemiapherc air become* more and more frequent in this 
area, and by December is uaually m full poueuion. 

Thu. the forecaster ,n the Celebes Sea area will have 4 air 
maue. to deal with at the iurf.ee: northeast moruoon and 
northeaw trade in winter, the southwest monioon and southeast 
trade in .urnmer, with combinations of all 4 during the tran- 
.ition seasons. 

<2/ Cbsrmtlrriilki of sir mum, 

(4) North",, monioon. The nor i he aw monioon, although 
of polar continental origin, has had a long trajectory over the 
warm water, of the tropical North Pacific before arriving over 
the Celrhe* Sea. The norther air stream it .hallow touth of 20 * 
to 2 } N.. rarely being over 4,000 feet deep even in the vicinity 
of Hong Kong. Near the tooth China coast. the norther stream 
u overrun at about that level by warm, dry. westerly wind., and 
further to the cast by an eiutcrly extension of the northeast 
trade*. 

Over the ocean, there u little rainfall or cloud formation in 
notther air. However, imcc the air man i. conditionally un- 
.table, any kind of lifting produce, cumulu. formation and rain 
.bower. Low cloud form, arc characteristically unall, .harply 
defined cumuli, with a uniform level of cloud top* at the in- 
venion level, uiually about 4,000 feet. 

(b) Norib",i „*J, Unlike the northrait monsoon, the 
northeas* trade n of tropical maritime origin. However, the 
.urfacc temperature* and humiditin of the 2 air itream. are 
almost identical by the time they reach the Celebe* Sea Pol- 
lowing are the mean equivalent potential temperature, (in de¬ 
gree* Absolute) of the 2 air ma.K*, according to meteorograph 
.ounding* at Manila: 

mu w l *° K S>Wr ' 6 ' 60or ' 9S00P- 

NE Monioon 337 334 334 333 329 

NB Trade 338 337 338 332 330 

The trade air in thii region ordinarily retain, the temperature 
inversion at 6.000 to 8,000 feet which .. char.cteri.tic of it* 
touree region, but ii warmer and mouter below that level than 
it was when it left the North Pacific high. 

When the northeast trade air flow >. .mooth and undisturbed, 
fair weather condition, prevail, with only scattered light 
ihoweri. However, like the northca.t monioon, the northern 
trade air is conditionally un.table, and any lifting produces 
cumulu. formation and rain.hower* Ai in the northeast mon- 
won. low cloud form, are predominantly cumulus. However, in 
the trade air the cumuli are leu .harply defined, rise to higher 
levels, and are sometimes accompanied by altouratus in several 
layer*. 

(et South",, „*d*. Like its Northern Hemisphere coun- 
terpart, the southeast trade is charafretired by a temperature 
inversion at 6.000 to 8.000 feet. Above the first few thousand 
feet, it is usually very dry and .table. 

This air mass has leu cloud than any other in this area. There 
a some fair weather cumulus formation over land areas in the 
afternoon. Heavy cloud and rainfall occur only at places oro- 
graphically exposed to it. strong, steady flow. This stream is 
often ha»y; however, hare is confined to the levels below the 
inversion. Grime* cite* a case in September 1941 when hare 
was so had over the entire Netherlands East Indies that it was 
impouible to see objects on the ground from 2.000 feet. Nor- 


mally such condition, persist for only a few day*, but in thi» 
case they lasted for several week*. 

id) Sou/huiU monioon. The southwest monsoon has had 
an extremely long path over warm water before reaching the 
Celebe* Sea. It is moot to high levels. Following arc the mean 
equivalent potential temperature* (in degree* Ahsolure) of the 
southweu monsoon according to meteorograph soundings at 
Manila: 

SutrAca 1.600 Ft. 3.300 Ft. 6,600 Ft 9.800 Ft 
SW Mornoon 343 .34 3 340 339 340 

The southweu monsoon lacks the inversion which is typical of 
other air maues in this area, and is therefore very squally and 
stormy. It is not a steady flow, but comet in surge*, with which 
are auociated very heavy rains at exposed stations The low 
clouds are very dark and heavy, being frequently classified a. 
nimbus or nimhouratus Visibility is good except in heavy ram. 

B. Weather disturbances. 

(I) Typer of urnlhtr disturb****,. 

The basic cause of disturbances in the weather is convergence, 
accompanied by instability and low prcuure. Convergence oc¬ 
curs along front, between air maues and alto occurs within air 
mauc. Tropical cyclones, the severest weather disturbances in 
this area, may develop out of either frontal or air mau dis¬ 
turbances. • 

(a) Pronul dutkfhnmt. The intertropic front, or equato- 
rial front, forms the boundary between the convergent air 
urearn. from the Northern and Southern Hemisphere. It it 
usually found in the equatorial preuurc trough, which follow, 
the seasonal migrations of the thermal Equator. The potition of 
the front it subject to irregular day to day oscillations. In ex¬ 
treme case* the daily movement may exceed 200 mile*. Since 
the Northern and Southern Hemisphere air masse* have almott 
identical temperatures and humidities in the Celebes Sea region, 
this front it not a strong density discontinuity, as in extratropical 
disturbance*, but rather a preuurc trough and wind discon¬ 
tinuity. 

The intensity of the interttopk front varies greatly according 
to the intensity and orientation of the converging air flows. 
With weak, nearly parallel flows, the front deteriorate, to a 
doldrutn rone, with only local cumulus formation and rain 
.howers With strongly convergent air streams, the front be¬ 
comes more sharply defined, with a belt of turbulence, heavy 
cumulonimbus cloud, and rain. 

The front lietween the northeast monioon and the northeast 
trade* is usually not very active in thi. region, a. the 2 air 
.treams are almost identical m characteristics and direction of 
uu JJ* u * u *Hy •dvanccs southward over 

the Philippine* in an cast-west alignment. Near the Asiatic con¬ 
tinent. fresh outbreaks of norther air retain a temperature dif- 

reachini! ’° U ' h “ S "W 0re - However, on 

™<hmg the Celebes Sea. these norther air outbreak, have been 
modified greatly by p^ing over the warm water of the Jap 

251 y* ' CmpCfa ' Urc con,rasu * lon R 'he front ate 

slight Nevertheless, strong .urge. ,n the form of a freshening 
of the monsoon, are felt even below the Equator, with resultant 
mcreued convective activity and precipitation. 

bc ~* t0 ,hf “"'beast trades and the southwest 
mornoon. is rarely very act.ve ,n the Celebe* Sea region. 

w.wh fi, U " hm Th * must 

• a«h for the development of convergent flow withm any one 
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ol (he major■ «r m reams. In some cue*. such convergence u as- 
Kxiairci wich a .rough or frontal boundary moving into ,h„ 
reg-vn iron. h,gher lantudo. In other cues. convergence de- 
velopa locally. 

Caribbean metcotologiMs have noted ,ha, a deep emcerly 
wream over .ha. area often had disturbance. moving from can 
.o we». within .he uream in (he form of .raveling isallobaric 
wave*. Figures V-2 and V-3 Uliucraw conditions during p*s- 
»age of one of .hoe wavo. according to .he analyad of the In- 
mi.uk of Tropical Meteorology a. San Juan, Puerto Rico. 
During any tcaaon except .he heigh, of .he Muthwcet monwon, 
.he Celebo Sea area can be flooded wi.h a deep easterly flow. 



Picture V • 2. 

Mralfl of a Wave in .he Kattcrlin 
Streamline. I 3,000 fee. 



Fictaa V - 3- 

Model of ■ Wave in ihe Easterlies Vertical Croaa- 
Section along Line A-B of Figure V-2. 


Near .he aource reg»n in .he central or eawern Pacific, ihia 
flow a characterised by marked .ability and a .harp decreaae in 
momure above 6,000 to 8,000 feet, but on the weMcrn cquato- 
ria! aide of .he high preuurc cell thu inveraion ia greatly weak- 
ened, permitting increaaed convective activity. Meteorologists 
working on the area in the Pacific which correaponda to the 
Caribbean in rhe Atlantic have alwaya been plagued by a lack 
of data, bu. it M probable (ha. aimilar diaturhancca move from 
the Caroline, acroaa the Celebet Sea, and during certain aeaaona 
may even enter the Aaiaric continent. In .he Caribbean. one or 
.wo wave, are expected to paaa a .ration each week. bu. .hey are 
probably leu frequent in .he Celehe. Sc. region. Convergence 
ia found to .he rear of .he wave and divergence to .he from. 
Large cumulommbi and aquall linea are uaually found in the 
zone of moat active convergence, while well ahead of .he wave, 
.he moiat layer ia very .hallow and fine weather uaually prevail. 

Theae wavea vary, not only in in.cn.iiy, bu. alto in becoming 
wronger or weaker. Deepening of.cn occur, when with a wave 
become, a part of .he circulation a. .he inrertropic front. 

(e) Ttopitdl (jclomt. The tropical cyclone, of .he South- 
ern Hemiaphcrc remain far to the louth of the Celcbca Sea area, 
coming cloMM during the month of April. In thu area, »uch a 
worm could do no more than influence, very indirectly, the .la¬ 
bility of the air and the direction of wream flow. On .he other 
fund, a con.uleral.le proportion of the .topical cyclone, of .he 
North Pacific pau over .he Philippine, and have a bearing on 
.he weather in .he Celehea Sea 
The worm, which arc aignificin. in the weather of thu area 
originate either |uw cat. of the northern Philippine. or in the 
vicinity of the Caroline Island. Mow typhoon, originate on the 
intertropic front at a time when the degree of convergence i. 
unuiually great, particularly when the aouthwew monioon i* ac- 
lively .urging Some typhoon, develop from deepening of pre»- 
wire wave, in the raarerliea. Thla latter type of typhoon, although 
much lea. frequent than the inrertropic front type, ia more likely 
to a fleet the Celebe* Sea region. It ia mow frequent in winter. 

There i. tremendoua variation in the morphology, trajectory, 
and rate of movement of tropical cyclone. However, a cyclone 
of hurricane intensity uiually move, westward from it. point of 
origin, at an average .peed of about 12 m.p.h. It may recurve to 
the northward anywhere along iu trajectory, or may continue 
weatward into the Awatic continent. Grrus cloud, are uaually 
encountered 300 mile, from the worm center, cyclonic wind 
circulation at 300 to 400 mile*, low fractocumulua cloud with 
intermittent aqualla and ahower. at 200 or more mile*, with 
heavy nimbowratua and continuous torrential rain at 100 to 1 30 
mile, from the center. Wind .peeda of over 25 m.p.h. may be 
expected at 1 50 to 200 mile, from the .form center, and of over 
75 m.p.h. at 35 mile, from the center. In the center of the worm 
there it an area, averaging about 8 mile, in diameter, with 
clearing aky and light wind, or abaolure calm. 

Except in very rare caaea, typhoon center, pau too far north 
to cure hurricane winds in the Celebea Sea area Typhoon, or 
depreuwnt which enter Luxon or pau to the north of the Philip¬ 
pine. do not directly affect this area except that the aouthwest 
wind flow ia wrengthened. with increaaed low cloud and air 
mau weather. Heavy rains may occur in Mindanao, particularly 
on the eastern side, with the approach of a typhoon whose cir¬ 
culation extends far enough south to produce strong northeast 
winds. If the center of the storm paaae* through or south of 
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the central Ph.Iipp.nc* increwcd rainfall may be expected over 
the entire Celebes Sea area during the passage of the storm. 


(2) Aid, m for'cmting dulmrhom",. 

(a) Clomd ii(h.i>i Prefrontal cloud sequence* which 
the forecaster of middle latitude* finds so dependable, are of 
very limited value in this are* The cloud sequence associated 
With a typhoon (Topic 52. B. (I) <c» ha. some pro**** 
vdue. However, cirriform cloud, are nearly always present so 
some eatent and are not as trustworthy indicators of storm ac¬ 
tivity as in middle latitude* The presence of alustrania or alto¬ 
cumulus clouds a often sympromat* of frontal or convergrm 
activity. Dunn* the presence of easterly waves in the trades or 
the formation of depress*™ on the intercrop* front, several 
layers of very thick altocumuli* may develop over a w*Je are* 
Altustratus occurring below 10.000 feet, instead of at the usual 
level of 12.000 to 14.000 feet, is often a sign of a neroby front. 

<*) Sirnmltn, onolj,u. A useful method for discovering 
areas of convergence and divergence u streamline analyst* as 
illustrated in PlGUU V-4. Lines are drawn parallel to the wind 
How at the desired level, and closeness of spacing of streamlines 
“ roughly proportional to the force of the wmd Such lines du 
appear m a region of convergence and reappear in a regsoo of 
divergence. Experienced forecasters have found such chan* 
drawn regularly and for several level* to be almoat indispensable 
in forecasting new developments and in evaluating weather over 
regions where only flight reports and scattered pilot balloon ob- 
scrvatHins are available. 

<c) P’tum, eking,,. Zones of convergence usually lie in 
presaure troughs or ton, However, low, are difficult to spot on 
ordinary synoptic chans of this are. The preauire field, arc very 
Hat. except in the case of tropical cyclone* Barometers have 
often gone for long periods unchecked, and even small mac- 


cursors at isolated stanoos may greatly influence the analyst* 
The diurnal vanaooo of presaure is often more than 4 mh. 
which u greater than the ordmary synoptic variations of the 
regm The amplitude of the diurnal pressure curve varies with 
the amount of insolation. These facts unite so make the custom¬ 
ary three-hourly tendencies almost useles* A solution for this 
difficulty m to compuie 24-hour pressure change* either for 
each synoptic oar. or. as Drppcrmann suggest* for the morn- 

asaur both in analysis sad in the critical evaluation of the sur¬ 
face presaure report. An iaobaric interval of I to 2-mb is usually 


In fortcainng disturbances in the easterly flow, the analyst 
should be alert to 24-hour pressure changes of more than 2 mb. 
m the islands to the east of the Philippine* as well as to heavy 
rainfall associated with veering wind* In forecasting typhoon 
development, a 24-hour pressure decrease at Guam or Yap in 
excess of i to 4 mb. slrould be watched carefully, especially if 
it m associated sneh a cyclonic wind shift indicating a Ion to the 


id) C onn'd- mop. Change, in the strramflow pattern 
and incursions of new or leas modified air masses into this region 
can often he anticipated days in advance, if the forecaster is 
informed of developments in the higher latitudes on both sales 
of the Equator At the forecaster often has neither the tune nor 
the facilities to plot and analyse the necessary area* it is to hn 
advantage to utilise the weathrr analyses available from those 
tegmos m order to prognosticate the movement of format*™, 
or their influence* into the area in question 



G Effects of topography. 

A has* requirement for successful forecast.ng in this area is a 
thormigh knowledge of .he climatology of the individual sea- 
rams within the forecast area To a great extent, topography con- 
trols distribution of coovecnve phenomena wuhin the major air 
Kreamt Topography modifies the movements and morphology 
of fronts of all type* It is also important in land- and sea-brtese 
rflect* which often produce local circulations that completely 
mask thr effects of large scale synopac change* 

Thrae effect* are exceedingly complex Slight contrasts in 
slope or exposure nuy produce quite different weather a. nearby 
wc«ns under identical synoproc stations. Foe this reason, fore- 
c-ung requires mtrouvr knowledge of loci peculiar**. Ac 
qv-mranc. with local topograph* effects a esrontul even in 
forecarong for p-rrol area, over the ro* since orographic effects 

may extend far out rose**. 
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D. Synoptic situation* 

Vanous synoptic types which may be expected over the Cele¬ 
bes Sea regron are presented below The smiatroos arc bmed ,n 

upoo aady of dady prropwanoo at Surigao and Zamboanga 
over a permd of several years as related to the synoptk suuatmn 

d «—sssrt 

-•her between orography, exprorod and peorocted pW 
(I) Typo I Pure r,Wr oi, fa. (Sorrmkor ,o April., 
P««ulariy common during the spring month* 





when the cold flow of norther air from Siberia weakens. and a 
Jeep flow of rrade air invade* rhe Cclebe* Sea from rhe can 
However, ic may occur any lime during ihe fall and winter when 
• new from, moving off ihe Asiatic continent, limit* the louthern 
extent of the cold air. if the air louth of this front u true trade 


Figub* V • 6. 

Type II Synopor Psnern Strong Mar Outbreak <Oct. to Mat.) 


convergent activity at the front. In heavy ram. visibility may tie 
temporarily reduced below contact limit* for »hort interval*. 
Near and north of the front, the cloud form* are altocumulu* or 
alrostratui and itratocumulu*. with *ome cirru* from the over¬ 
running trade air. Cumulonimbu* formation* may build up over 
the hill*. Temperature* behind the front may drop to around 
75’ F.. and the deercuc in humidity is sometime* marked 

A* the front move* farther southward and ea»tward. the 
weather improves; and the norther air. taking longer and longer 
trips over the Pacific, turns to a more easterly direction, and at¬ 
tains trade characteristic*. On rare occasions, the trade flow may 
strengthen, and the front may return over the area as a warm 
front with drink type precipitation. 

() I Type lll—PromlogtMtih off ihe South Chiu* Coail 
tOclober-March.) 

If the strong norther flow of Types I and II continues, the 
dissimilar trajectories within the polar air mass tend to induce 
frontogenesis near the latitude of Formosa. The formation of a 
new front here reduces the southerly penetration of the old 
front to the south, often causing it to become stationary. As the 
air flow to the north of the front is increasingly modified, the 
front may be reduced to a mere wind shear line and finally 
disappear. 

This type is important in the southern Philippine* only in that 
the rapid development of the northern front mu»t be anticipated 
in order to forecast it* effect upon the front to the south. This 
produces improving weather in the Philippine*, as the northern 
front usually deepens and move* eastward, going into a Type I 
situation. 

Deppermann mentions that a veering of the wind at Basco 
from NE to SE or S give* advance warning of such a develop- 
ment. 


Fiona* V - 5. 

Type I Synoptic Psitnn Pure Trade Air Flow (Nov. to Apr > 

The weather associated with this situation is generally fair, 
with rainfall of the afternoon shower type falling mainly on 
windward coasts and slope* Aside from these rainshower*. scat¬ 
tered cloud* and good visibilities prevail. As a general rule, the 
greater the tendency of the air to recurve northward, the finer the 
weather. * . . 

The NPc-Tm front, surging or stationary, may be anywhere 
from Japan to the northern Philippine*. It* position or activity 
will not materially affect the weather in the Celebes Sea area as 
long as a deep, undisturbed trade flow occupies the area. Dur.ng 
November. December, and April the intertropic front may be 
near the Equator, bringing greatly increased cloudiness and 
more frequent and violent rainshower* to the southern portions. 
Alto, the Type I synoptic pattern may often be conplicatcd by a 
Type VI easterly disturbance." 

(2) Typ* II—Strong polar outbreak. 

When a strong outbreak of cold NPc air from the Asiatic 
continent occurs, it may reach the Philippine Islands a few days 
after it leave* the latitude of Japan. In the case of very strong 
pushe*. this strong flow may penetrate south of the Equator even 
as far east as the Caroline Islands. 

As the front surge* southward, the weather is generally lair, 
with scattered cumulus ahead of the front with its passage, how¬ 
ever. cloudiness increase* to broken or overcast, and very heavy 
rains may fall in regions which are exposed to the itrong north¬ 
east flow. Even protected stations may get shower* from the 
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Pimm V. II. 

Type VII Synopt* P.tmn Imouum From West of Philippine. 
(Apr. to Sept) 

18) Type VIII—ImletlropU froml over or morlb of the 
PbUippimei tMsyOtU 

Although the illustration represents a situation ai ihc height 


The emulation in such a trough produces convergence on the 
rauern tale behind the trough, and divergence ahead ol the 
trough to the wear Thu*, several hundred miles ahead ol the 
trough the weather may be unusually fine, deteriorating with 
the approach ol the trough, and heavy rains with intense coo- 
vective activity are fmpsently eapcnenccd during the day fol- 


may be found in the area of muirnum convergence, with low 
mmboatratus ceilings and limited visibilities associated with the 
heavy rain. 

A careful check should be kept on the stations in the Mar¬ 
shalls and Carolines for abnormal 24-hour pressure changes 
and for heavy rains which cannot be associated with frootal 
activity Unusually heavy rains at Palau are an indication of bad 
weather in the southern Philippines 24-48 hours later. 

(7) Type Vll—lmtertropk from! welt of Philippine, 

< AprU-Sipiember.l 

During the summer, the Celebes Sea is a battleground be- 















rhc summer situation varies between Type VII and Type VIII. 
with occasional tropical storms to complicate the situation. 

Because of the potency of southwest monsoon air, rainfall is 
more frequent and cloudiness greater than in other air masses. 
Any slight convergence will produce squally weather. Wide¬ 
spread areas of rain are usually associated with the presence of 
the intertropic front. 

Sometimes during August, a week or so of fine weather oc¬ 
curs in the Philippines when the intertropic front is far to the 
north. Deppermann ascribes this to the intrusion of a westerly 
flow of dry continental air into this area. 

During exceptionally dry years in Australia, the southeast 


trade stream, which crosses the Equator east of 120-125 *, may 
contain little cloud and a characteristic haie tn the lower levels. 
It can be readily distinguished from southwest air by its lower 
relative humidities as well as the lack of cloud. 


53. Climatic Summary 

A. Precipitation. 

Precipitation data for the Celebes Sea area and locations of 
meteorological stations arc shown on Figures V • 13 to V • 17. 


Tabu V. I 
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Maximum ricordol 24-hour rain/aU, In Inches * 
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B. Temperature. 

Temperature Jam ai varwut uatum in ihc Ceiebrv Va 
arc ihuwn below. m Ik.ibivV IN to V- 21 . 


C Humidity. 

Humidity Jam for uimo Matunt in the Crlchci Sc* Area 
arc Juan Mow in Table* V • i. V - 1 . and V . V 
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CLIMATE AND WEATHER 


TA.Lb V - 4 

MEAN DAILY MAXIMUM AND MINIMUM RELATIVE HUMIDITY 
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I). Surface Wind. 

Surface wind data at variou* station* in tl»c Celebes Sea area 
are shown below, in T ables V • 6 to V • 9. 


Tabi i V • ft 

FREQUENCY OF SURFACI WIND DIRECTIONS 


Mean percentage frequency of surface winJ* from specified directions at specified hours I C T). 
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CLIMATI AND 


Psg*V-17 


Taum V - 6 (cow.) 

frequency of SURFACE WIND directions 

Mean pmcot.ge fre,»«K, of uxi« t w.nd. fro. .poatal dwct.oc .1 .p'c.hcd boon (L.C.T.). 
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so 

11 

10 

NW 

IS 22 

6 

IS 

S 

S 

3 

0 

a 

3 

s 

27 

10 

CAlm; <l m p.h.) 

No olobt 

12 S 

6 

4 

17 

3 

3 

0 

8 

9 

12 

2 

6 

44 S 8 

48 

27 

42 

39 

40 

47 

38 

36 

so 

49 

498 


OFF EASTERN MINDANAO-2000 


N.. • 

27 

13 

28 

17 

3 

4 

6 

4 

0 

3 

10 

19 

11 

NE. 

69 

73 

34 

43 

13 

17 

6 

4 

6 

7 

34 

29 

so 

E. 

4 

3 

3 

13 

17 

25 

6 

4 

3 

4 

S 

10 


SE 

0 

0 

3 

0 

17 

13 

IS 

8 

13 

12 

0 

0 


S . .. 

0 

3 

3 

4 

20 

23 

22 

38 

» 

18 

10 

6 

1 

SW 

. 0 

0 

3 

4 

3 

6 

34 

27 

22 

27 

24 

6 

1 

W 

0 

0 

0 

0 

13 

2 

0 

4 

10 

2 

13 

10 


NW 

0 

6 

6 

9 

3 

4 

0 

4 

6 

12 

0 

.12 


swi-^v 

. 0 

0 

0 

9 

10 

4 

9 

8 

10 

10 

3 

6 


26 

31 

33 

23 

34 

49 

S3 

27 

36 

42 

32 

32 

400 


OFF WESTERN MINDANAO 20TO 

N. 

so 

29 

17 

17 

9 

s 

8 

3 

6 

14 

22 

24 

16 

NE 

33 

22 

29 

23 

4 

s 

2 

4 

8 

10 

25 

22 

16 

E. ,. 

8 

10 

4 

IS 

7 

8 

8 

4 

7 

9 

4 

9 

8 

SE 

6 

9 

7 

6 

11 

14 

8 

9 

7 

9 

3 

10 

8 

S. 

8 

s 

2 

6 

is 

20 

22 

23 

IS 

11 

7 

4 

12 

SW 

0 

4 

7 

IS 

IS 

16 

26 

32 

18 

16 

9 

7 

14 

W ... 

4 

4 

12 

9 

14 

14 

16 

10 

IS 

10 

7 

8 

10 

NW 

6 

11 

7 

8 

10 

4 

6 

6 

8 

12 

10 

10 

8 

Calm (<I m p h.) 

6 

6 

13 

8 

16 

12 

6 

9 

18 

10 

11 

7 

10 

No. of of* 

SS 

106 

99 

108 

132 

107 

107 

no 

135 

106 

94 

128 

1287 
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CUMATI AND WEATHER 


V • 6 (com.) 

FREQUENCY OF SURFACE WIND DIRECTIONS 
lit^ncy aI 


<LCT.). 


Cki4D Alb 


OFF NORTHERN BORNEO 2000 
N. 

NE 

E. 

SE 

S 

SW 

W. 

NW 


’oi5i mph 


OFF NORTHEASTERN BORNEO- 2000 

Na 

NE. 

I 

SE 

S. 

sw 

w 

NW 

. awa.^>. 

OFF NORTHERN CELEBES -2COO 
N. 

NE 

E. 

SF. 

S 

SW 

w. 

NW 

Calm (<1 m p h ). 

No ofoba 


24 

28 


14 

39 

4 

0 

2 

12 

2 

17 

7 

42 


11 

S3 

9 

3 

0 

6 

6 

8 

6 

41 


6 

29 

29 

6 

2 

2 

9 

3 

61 


. 

I'm 

Mm 

Am 

M«» 

b" 

M 


»- 

On 

Nov 

Oac 

Taaa 

21 

so 

22 

17 

6 

4 

3 

3 

11 

10 

13 

19 

1) 

6S 

39 

39 

29 

12 

14 

7 

4 

6 

13 

31 

32 

29 

4 

4 

« 

12 

14 

14 

0 

1 

3 

11 

3 

3 

7 

4 

1 

1 

10 

8 

16 

12 

3 

3 

7 

0 

2 

6 

0 

1 

0 

2 

12 

11 

16 

24 

1 

12 

U 

7 

9 

1 

1 

2 

12 

21 

II 

44 

38 

33 

22 

10 

3 

17 

0 

3 

3 

9 

12 

10 

8 

1 

27 

13 

6 

4 

9 

3 

0 

1 

0 

2 

2 

0 

3 

8 

3 

16 

3 

4 

I 

0 

1 

7 

13 

6 

9 

3 

0 

4 

7 

j 

* \ 

74 

88 

71 

44 

31 

33 

68 

60 

40 

79 

91 

39 

778 

II 

32 

12 

20 

0 

6 

3 

4 

4 

18 

21 

24 

14 

9 

23 

40 

24 

18 

6 

6 

4 

0 

16 

17 

24 

16 

4 

10 

4 

8 

14 

28 

3 

4 

4 

6 

4 

4 

8 

13 

14 

4 

1 

3 

24 

10 

12 

13 

2 

3 

4 

10 

4 

0 

• 

16 

14 

12 

48 

39 

23 

6 

21 

4 

16 

4 

9 

• 

8 

11 

6 

18 

31 

41 

22 

3 

8 

13 

30 

0 

4 

0 

3 

6 

3 

0 

4 

12 

3 

6 ■ 

, 6 

8 

9 

12 

4 

0 

0 

0 

4 

4 

6 

10 

24 

7 

9 

3 

8 

12 

27 

f 

10 

4 

7 

14 

14 

0 

10 

23 

23 

21 

33 

26 

32 

42 

26 

28 

31 

47 

27 

388 


4 

6 

10 

9 

3 

13 

6 

8 

10 

18 

4 

2 

3 

13 

4 

8 

22 

19 

13 

6 

8 

13 

3 

12 

3 

11 

10 

13 

12 

16 

21 

11 

10 

0 

4 

8 

17 

23 

18 

21 

17 

4 

3 

0 

9 

12 

19 

22 

13 

24 

16 

11 

22 

13 

4 

12 

6 

9 

8 

21 

33 

II 

11 

6 

4 

6 

6 

12 

14 

29 

14 

II 

9 

10 

12 

3 

6 

8 

10 

7 

7 

49 

30 

31 

36 

63 

39 

40 

49 

372 


A*B HOVU 

SANGIHE-TALAUD 

Tahocna 


MINDANAO 

Coiabaio 

0M0. 1400 . 

Davao 

0600. 1400. 

0M0. 0600. 

1000. 1400, 

1800, 2200. 

Zamboanga 

0200.0600. 

1000. 1400. 

1800. 2200 . 

SULU ARCHIPELAGO 
jolo 

0600. 14CO .. _ 

NORTHEAST BORNEO 


0600. 0900. 
1400, 2000(2) 
Tarajcan 


Tama V-7 

PREVAILING SURFACE WIND DIRECTION 
Moat frtsucm aarfea wind dutcuoa at ipeuErd houn (LC T> 


J- 

tm 

Mm 

Am 

Mm 

bn 

M 

Am 

w 

On 

Nov 

Dm 

Tim 

Taa 

la 

N 

N 

N 

N 

SW 

s 

sw 

s 

5 

s 

NW 

N 

— 


E 

E 

W 

w 

W 

w 

w 

w 

w 

w 

w 

w 

W 

5 

N 

N 

N 

N 

N 

N 

s 

s 

s 

N 

N 

N 

N 

8 

NE 

NE 

NE 

NE 

NE 

sw 

sw 

sw 

sw 

sw 

NE 

NE 

NE 

16 

W 

W 

W 

w 

N 

w 

sw 

w 

w 

w 

W 

N 

W 

10 

NE 

NE 

NE 
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s 

s 

s 

s 

N 

S 

10 

N 

NE 

NE 

NE 

SW 

SW’ 

sw 

sw 

sw 

sw 

sw 

NE 

SW 

4 


N N N N NW W S S S S W NW 
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Tabu V. 7 

PREVAILING SURPACE WIND DIRECTION 
M<* fmiurai mriw •ind dimtion at .pctifcd hour. (LCT.). 






NORTHERN CELEBES 
Goronulo 


OflCO 
1400 
2IC0 
T.IlM 
0600... 
1200 ... 

T X‘ n 

120 ).. 

iaco 

2400 

Tomohon 
0600 . 
1200 ... 
1800 


Am* «»r> llmi 

OFF HALMAHF.RA 

OFF EASTERN MINDANAO 

2000 

OPE WESTERN MINDANAO 
30M 

OFF NORTHI RN BORNEO 
2000 . 

OFF NORTHEASTERN BORNEO 

2000 ... 

OFF NORTHERN CELEBES 
2000. 



Pm 

Mm 

Am 

M*. 

Jv- 

M 

Auq 

I* 

On 

Nov 

D« 

Yu. 

Yu 

l> 

N 

NW 

N 

NE 

s 

s 

s 

s 

s 

s 

N 

N 

_ 


SE 

S 

E 

B 

E 

E 

E 

SF. 

E 

E 

E 

SW 



W 

w 

NW 

W 

NW 

W 

W 

w 

W 

NW 

W 

W 



9 

SE 

B 

B 

F. 

B 

E 

E 

SE 

E 

E 

SE 

— 


NW 

N 

N 

NE 

s 

S 

SE 

SE 

S 

S 

W 

W 

_ 


NW 

N 

N 

N 

S 

s 

SE 

S 

s 

s 

w 

W 

— 


NP. 

k. 

NE 

NE 

E 

SE 

s 

S 

s 

SE 

SE 

SE 

SF. 



N 

N 

N 

W 

sw 

sw 

sw 

sw 

SW 

SW 

W 

SW 



N 

NE 

NE 

NE 

s 

s 

S 

s 

SW 

sw 

s 

sw 



NE 

NE 

NE 

E 

SE 

SE 

s 

s 

SE 

SE 

F. 

SE 

— 


NW 

NW 

NW 

NW 

SE 

SE 

s 

s 

SE 

SE 

W 

NW 


1 

NW 

NW 

NW 

NW 

W 

SE 
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s 

S 

s 

W 

NW 


1 

NW 

NW 

NW 

NW 

SW 

SE 

s 

s 

SE 

s 

W 

NW 

— 

1 

J« 

Pm 

M*. 

Am 

M*. 


M 

Auo 

tm 

On 

Nov 

Dv 

r... 

No 

Om 

N 

NP. 

NE 

N 

E 

SE 

S 

s 

SW 

s 

W 

N 

S 

498 

NE 

NE 

NE 

NE 

S 

S 

sw 

s 

s 

sw 

NE 

NE 

NE 

400 

NE 

N 

NE 

NE 

sw 

s 

sw 

sw 

sw 

sw 

NE 

N 

N 

1287 

NE 

NE 

NE 

NE 

sw 

sw 

sw 

sw 

sw 

sw 

NF. 

NE 

NE 

778 

W 

N 

NE 

NE 

NE 

E 

s 

5 

sw 

sw 

N 

NE 

5 

188 

NE 

NE 

NE 

NE 

NE 

S 

sw 

s 

sw 

w 

W 

NE 

NE 

S72 


Taulk V . 8 

FREQUENCY OF SURFACE WIND SPEEDS 

Mean pmcnu*e (rtsuemy of »urf»<* wind, of .pf. il.pd .f««d (m p h.) « ipnihfd hour. (L C T.). 


ii *noai, llnu. Amok 

MINDANAO 

Div.o 0600, 1400 


Pm 

Mm 

Am 

M.i 


Jui 

Auo 

hi 

Oct 

Nov 

D. 

Y... 

Yu 

Uc 

<1 

0 

— 

— 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_ 

8 

1-7 

74 

76 

*1 

83 

92 

93 

92 

91 

89 

88 

90 

76 

86 

8 

8-18. . 

... 23 

23 

18 

13 

8 

7 

8 

9 

11 

12 

9 

23 

14 

8 

19-31 

1 

1 

1 

0 

0 

0 

0 

• 

0 

0 

1 

1 


8 

>31 

.... 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

Surig.o 0600, 1400 

.... 31 

33 

31 

33 

42 

36 

33 

53 

33 

46 

33 

34 

37 

7 

1-7 

34 

33 

32 

37 

31 

33 

48 

28 

33 

46 

33 

52 

30 

7 

8-18. 

14 

13 

16 

10 

7 

10 

13 

15 

11 

8 

9 

13 

12 

7 

IMI 

1 

1 

1 

— 

— 

1 

2 

2 

1 

— 

3 


1 

7 

>31. 

.... 0 

0 

0 

0 

0 

0 

— 

0 

0 

0 


1 

— 

7 
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Tabu V - 9 


MEAN SURFACE WIND SPEED 



Mean aurface wind .peed (B.p.h.) 

at apceiAcd hour* (L.C.T.). 

S**'"» 4M> Mwrt 


fm 

Maa 

An 

Maa 

Jn 

M 

Auo 

Sap 

SANGIHE-TALAUD 

Tahocna 

6 

A 

A 

6 

A 

A 

7 

9 

A 

MINDANAO 

Cotahato 

0000. 1400 

2 

1 

2 

2 

2 

2 

2 

2 

2 

Davao 
(WO, 1400 

2 

2 

2 

2 

2 

2 

2 

2 

2 

o«». law. 







_ 

__ 

_ 

4 1400. 1800, 2200(1) 

7 

7 

6 

5 

4 

4 

A 

A 

A 

Zamboanaa 

OJCO, ofo). 1000 , 

1400, 1800, 2200 (») 

4 

4 

5 

5 

5 

5 

A 

A 

A 

SULU ARCHIPELAGO 

Jolo 

0600.1400 .. 

7 

A 

A 

5 

A 

A 

8 

7 

7 

NORTHEAST BORNEO 

Sandakan 

6 

A 

A 

6 

A 

A 

A 

6 

A 

Tarakan 

A 

A 

A 

A 

6 

A 

A 

A 

A 

NORTHERN CELEBES 

Gorontalo 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Manado 

0800..., . 

A 

7 

5 

5 

5 

5 

5 

A 

5 

1400 

12 

D 

II 

II 

« 

A 

10 

10 

10 

2100 . 

7 

A 

4 

4 

4 

5 

6 

A 

A 

OFF HALMAHUA 

2000 .. . 

7 

8 

7 

8 

7 

6 

8 

14 

10 

OFF EASTERN MINDANAO 

2 CO0,. . . 

9 

12 

11 

10 

7 

A 

8 

10 

9 

OFF WESTERN MINDANAO 

2000 ,. . . , 

7 

7 

A 

A 

5 

A 

7 

8 

7 

OFF NORTHERN BORNEO 

2000 . . . 

12 

12 

9 

7 

6 

7 

9 

10 

9 

OFF NORTHEASTERN BORNEO 

1000 

6 

7 

7 

6 

5 

A 

8 

8 

10 

OFF NORTHERN CELEBES 

2000 .. 

8 

7 

9 

7 

A 

7 

5 

8 

7 


E. Sea and swell. 

Data on ica and swell arc pretented in Chapter III. 


F. Upper wind*. 

Upper wind data for the Cclebct Sea area are shown on 
Figures V . 22 to V - 25. 
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UPPER WINDS - DECEMBER. JANUARY. FEBRUARY 
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UpfCf Windi June. July, Auguii 
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CUMATI AND WEATHER 


Psg*V2l 


G. Cloud. 

Good <Uu at nnou. moon, m the Cdebe. &.«.» 
ihown below, in Table* V • 10. V - II and V • 12. 

Taata V-10 

CLOUDINESS 

M«a« percentage erf ,ky coroW by cloud. rega/iln. erf heigh., at boon CL.CT). 


Sv.no. u. Hot. 

MINDANAO 

1- 

fm 

Mu 

Am 

M.v 

0000 

64 

61 

-52 

55 

65 

1400 

Davao 

67 

66 

61 

57 

65 

0000 

60 

50 

50 

to 

59 

1400 

67 

u 

55 

62 

62 

o£o. o «m. icoo, 





1400, 1030, 2200 fl) 
Zamboanga 

74 

70 

65 

60 

59 

oooo 

74 

71 

AS 

67 

74 

1400 

0X0, 0M0. 1000, 

69 

67 

65 

67 

74 

1400. ISM. 2200- 

SULU ARCHIPELAGO 
jolo 

66 

65 

61 

62 

TO 

1AM 

79 

79 

71 

70 

71 

1400- 

NORTHEAST BORNEO 

SanJakan 

0AM. 0900. 1400, 

76 

74 

71 

70 

74 

»XO(») - ... 

NORTHERN CELEBES 
Tomohon 

75 

72 

75 

66 

65 

0600 

76 

•0 

6* 


70 

1200 

»> 

67 

67 

h) 

76 

ISM. 

OFF HALMAHERA 

82 

79 

76 

66 

66 

3000 

OFF EASTERN MINDANAO 

44 

44 

45 

57 

«5 

2000 

OFP WESTERN MINDANAO 

44 

a 

JO 

49 

52 

2000,.. 

OFF NORTHERN BORNEO 

W 

40 

40 

44 

M 

S) 

OFF NORTHEASTERN BORNEO 

47 

J« 

55 

57 

2000 .. 

OFF NORTHERN CELEBES 

A) 

49 

41 

47 

40 

2000 .. 

46 

*> 

41 

40 

47 


J- 

M 

An 

tm 

Oc 

Not 

Du 

Tm. 

to 

72 

76 

77 

75 

66 

67 

64 

66 

5 

6* 

75 

69 

67 

67 

67 

68 

66 

5 

65 

62 

60 

60 

60 

62 

65 

59 

5 

65 

66 

65 

65 

65 

66 

69 

65 

5 

62 

71 

66 

69 

66 

70 

76 

66 

54 

76 

76 

79 

S3 

77 

74 

74 

74 

' 6 

72 

74 

72 

76 

74 

75 

70 

71 

8 

75 

79 

76 

77 

75 

72 

67 

70 

15 

72 

75 

76 

75 

75 

74 

79 

75 

» 

75 

76 

75 

76 

79 

77 

76 

75 

8 


69 

75 

65 

75 

76 

76 

76 

71 

4 

59 

59 

55 

49 

49 

56 

67 

to 

15 

77 

75 

65 

72 

76 

77 

62 

78 

15 

66 

66 

60 

60 

64 

72 

77 

70 

15 

56 

55 

55 

47 

42 

46 

45 

47 

496 

56 

51 

55 

49 

50 

45 

51 

50 

400 

52 

66 

64 

56 

65 

54 

48 

52 

1287 

49 

57 

50 

42 

55 

56 

52 

46 

778 

42 

54 

45 

48 

42 

49 

54 

47 

>68 

47 

45 

46 

52 

47 

49 

52 

47 
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Taaaa V-U 
CLEAR DATS 

Mean number of dan with mean (IouJkwm perermage erf akr covered by cloud. regardleai erf bright) l «* than II per cent. 

* Tm 

Sv.no. J- fia M«a Am M.v )wm }n Aea la. Ckv Not , Du Tv. Rat 

MINDANAO 

Davao . 0000000000000 11 

Surigao. 0 0 • a • 0 0 0 0 0 0 0 ■ 9 

SULU ARCHIPELAGO 

Jolo. 000000. 0000.. 10 





p-l# V - 22 


CLIMATE AND WEATHER 


Ta iu V • 12 
CLOUDY DAYS 

Mein number of dayi with me«n cloudiness (percentage of iky covered by cloud, regardless of height) more ih.n 75 per cent. 


J- Fm 

MINDANAO 

Davao . 26 22 

^“ r, E*°. 22 16 

SULU ARCHIPELAGO 

J ol °. 16 1J 

NORTHEAST BORNEO 
S“d»k«®. 15 12 

H. Turbulence and Thundernorms. 

Dam on ihundericormi are sliown below, 
and V . 14. 


M.a 

Am 

M.r 

j™ 

M 

Avo 

23 

20 

22 

21 

25 

23 

16 

11 

12 

13 

19 

16 

12 

9 

10 

17 

18 

16 

16 

9 

7 

11 

14 

8 


in Tables V. 1* 


s- 

Ocv 

No* 

Db. 

Yaaa 

a 

21 

22 

21 

23 

270 

li 

13 

20 

20 

24 

204 

9 

15 

16 

15 

13 

170 

10 

14 

15 

16 

16 

153 

4 


binae 

MINDANAO 

Coubaio. 

Davao 

BCi» 

SULU ARCHIPELAGO 
Jolo. 

NORTHEAST BORNEO 
Sandakan. 

NORTHERN Cl IJ BES 
Manado. 


Tabib V•13 

DAYS WIT1J THUNDERSTORMS 
Mean number ol dayi with ihunderiiormi ai any rime of day. 


J*« 

PH 

M.a 

Am 

M.t 

•Ju» 

M 

Auo 

S» 

Oct 

No* 

Dm 

Ybab 

Ya. 
• k 

9 

5 

7 

12 

15 

6 

8 

8 

8 

12 

6 

9 

104 

5 

2 

I 

2 

7 

12 

5 

6 

' 5 

7 

9 

5 

3 

66 

5 

0 

1 

I 

2 

4 

4 

4 

3 

6 

7 

3 

1 

37 

6 

2 

4 

4 

7 

9 

6 

3 

5 

4 

5 

3 

3 

56 

5 

3 

3 

3 

7 

12 

6 

3 

4 

5 

3 

1 

3 

54 

3 

1 

1 

1 

1 

2 

3 

3 

3 

6 

3 

4 ' 

2 

31 

3 

1 

2 

2 

4 

4 

4 

2 

2 

4 

6 

6 

1 

38 

6 


Tabib V • H 

FREQUENCY OF THUNDERSTORMS 

Mean percentage frequency of thundciitor'mi ai 2000 L.C.T. 


Ou. Aai. 

OFF HALMAHERA 

J« 

Faa 

M.a 

Am 

M.< 

;«• 

J« 

Auo 


Oc. 

No* 

Da. 

Ya.a 

No 

Rm 

OFF EASTERN MINDANAO 

14 

8 

10 

11 

26 

10 

8 

6 

8 

8 

20 

6 

11 

498 

OFF WESTERN MINDANAO 

4 

6 

0 

4 

• 6 

6 

23 

4 

8 

12 

0 

0 

6 

400 

OFF NORTHERN BORNEO 

3 

7 

3 

25 

19 

13 

9 

11 

11 

19 

9 

2 

11 

1287 

OFF NORTHEASTERN BORNEO 

4 

1 

0 

5 

6 

0 

1 

7 

0 

1 

2 

2 

2 

778 

OFF NORTHERN CELEBES 

4 

9 

14 

9 

8 

3 

2 

4 

7 

6 

4 

0 

6 

388 


0 

3 

3 

3 

16 

8 

6 

0 

8 

7 

10 

6 

6 

572 

1. Icing. 
















No data arc available on icing conditions in this area. Discus- 
sion is presented in Topic 51, B, 2, (2) of this chapter. 


J. Visibility, Fog, Ha2e, Dust. Smoke. 

Data on fog and visibility are shown below, in Table: V • 15 
and V - 16. 





CLIMATE AND WEATHER 


p-x* y - 2i 


MINDANAO 

Davao.. 

Sungao. 

NORTHEAST BORNEO 
Sandikan . . 


T*at. V - 1J 
DAYS WITH FOG 

Mon number of day* with fog it any lime of day 

Am M.f jo. Jvt Aim 

* 0 | 1 | i » 

J43IROO 


V.i 

D. V... I. 


I 6 

1 13 


Ta»l* V • 16 

VISIBILITY AT SANDAKAN 

Mejn number ol day* with visibility let* than ipccihed limit* ti tpecilied hour* (L C T.) at Sandakan, Northeau Borneo (4 year, record) 


3 110 

1 I • • 

1110 


6 3 2 1 
3 11* 
3 110 


22 23 23 8 

7 4 4 1 

7 3 3 0 


I I I 
I • 0 
■ 1 1 


• Let* than I day 

K. Local name* for weather element*. 

Sre Tahlh V - 17. below. 


Tabib V - 17 

LOCAL NAMES FOR WEATHER ELEMENTS 


Na* a 

■ WON 

MIIANINO 

Baguio 

Philippine* 

I topical cyclone 

Barat 

Celebe* 

W'ett wind 

Droebroe 

Celebet 

- Dry nocturnal land breear 

Coll* 

Philippine! 

Strong equally SW wmdi 

ixmgi 

Celebet 

North wind 

llabagad 

Philippine* 

Strong Hjually SW wuaJi 

Slatan 

Celebet 

5 or SF. wind 

Tandongkau 

Celebet 

S wind 

Timoer 

Celebet 

.5 wind 

Tong*'* 

Celebet 

Nocturnal land breeae 

Typhoon 

China, etc. 

Tropical cyclone 


II 93 

4 13 

3 19 


5 -/. Principal Sources 

1. Allen. P W and Btyaon. R. A 

1944 TaortfAl Mkioanai yms Umvertity of Chicago. Imti- 
tuie of Tropical Meteorology Lecture Noeet (mimeogriphed t. 
Rio Picdrat. Puerto Rico. 

2. Allied Geographical Section. Southwett Pacific Area 

194). Abba Study or Noatnr«N Moiukkav Terrain Study No 
71. Brnbane. (Confidential) 

). Bellamy. J. C and Schacht. E. J 

1944. Ba»ic Pmsarm or TaorttAt Anaiyms and Fo*b- 
casting. Umvertity of Chicago. I nit mite of Tropical Meteor¬ 
ology. Lecture Note* (mimeographed) Rio Picdrai, Puerto 
Rico 


Boetama. J 

c 19)0 Typbn van Den Rh.enval in Np.diiiiandv.h-In- 
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te Batavia Verhandelingen. No 18 10) pp. illu* Batavia 
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delingen. No. 24. 244 pp. map Batavia. 
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Wei rev reden 

Braak. C. 
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J 
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Pm. R. 125 pp, illu* Brrlia 

8. Brook* CEP. 
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Meteorological Society. Quarterly Journal 47 pp 294-297. illiu 
Undo* 

9. Buiiua, EBntl 
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wavr, Inc. U S. Arm, Air Po.cn, Director.* of Weather. 
Publication* Vol 4. No 4. 21 pp. illui Wathlngton < Re¬ 
mit wd) 

10. Corona* Jot* 

1920 Thr Climate and Wraihrr or thr Phiuppinr* 1901 
TO 1918 Government of the Philippine lil.ndi Philippine 
Cxniu*. A D 1918 191 pp, illui M.ml. 

II Day, J, A. 

c. 1942 SvNomc Analysis in thr Tropical Pacific. P.n 
Am«tao Airway. publication Aim u U S Navy reprint. 26 
PP. illu. 

12. Deppermann, C E 

1914. Tmr UpfRR Air AT Manila Commonwealth of the Phil¬ 
ippine. Weather Bureau Publication. of the M.mU Obaerv.- 
lory. Vol 2. No 1. 29 pp. illu. Manila 

1915. Thr Mran Transport or Air in thr Indian O. ran 
and South Pac IPIC Oi RAN. Ccmmonwealth of the Philip¬ 
pine*. Weather bureau PuNicationi of the Manila Ohmv.tory 
10 pp, lUut Manila 

14 - 

1916. Outlines OR Phiuppinr Fron iology Commonwealth 
of I he Philippine* Weather Bureau Publication, of the Manila 
Ohtervarory 27 pp. Illua Manila 

1917. Till WPATiiiR AND Cloud, or Manila. Commonwealth 
of the Philippine*, Weather Bureau Publicaitoni of the M. 

^ niU Observatory 87 pp, illu. Manila. 

1918 Typhoon. Orm.inaiing in thr China Sra. Common 
wealth of the Philippine*, Weather Bureau Publication, of the 
Manila Obtervatnry. 11 pp, illua Manila. 

1919. Somr QiARAORiisTtca or Phiuppinr Typhoon*. Com- 
monwealth of the Philippine*. Weather Bureau Publication* of 
the Manila Ohtervatory 141pp. illu* Manila 

I B< “ ~ ■ 

1919. Typhoons and Depression* Originating to thr Nrar 
F.AIT or THR Philippines. Commonwealth of the Philippine* 
Weather Bureau Publication, of the Manila Ob**Tvatocy. 44 
pp. Ilus Manila 
19. - 

1940. Upper Air Circ ulation ovrr the Phiuppinr. and Ad 
JA t pnt Region* Commonwealth of the Philippine* Weather 
Bureau Publication, of the Manila Obwrvatory. 81 pp. illui 
Manila 

20 Dunn, G. E. * 

1944 BRirr Survey or Tropical Atlantic Storm. Umver- 
»ity of Chicago. Inuirute of Tropical Meteorology lettuce 
Note* * mimeographed). Rio Piedra* Puerto Rico 

21. Gilman, C S and Duncan. G 11 

1944 Thp Polar Front in the Tropic* University of Chicago, 
Imtitute of Tropical Meteorology Lecture Note, imimeo 
graphed). Rio Piedra* Puerto Rico 

22. Great Britain. Meteorological Office 

1918. Weather in the China Sea* and in the Western 
Part of the North Pacific Ocean 1 vdi. dim London 
< Remitted) 

21 - 

1942 Monthly Meteorological Chart* or the Western 
Pacific Ocean. MO Memoir No 422. 110 pp. illu* London 
I Remitted) 

24. Grime* A. 

c. 1942 Forecasting in the Equatobial Zone Publication 


of India Meteorological Dept 
21. Knoll, D W 

1941. Climatology Asiatic Station United Suit* Hydro 
graphic Office Publication No 219 96 pp. .Uu* Washington 
26. Riehl H and Bonnot. C D 

1944. Waver in the Easteblib* University of Chicago. Itw.i- 
nit* of Tropical Metrology Lecture Note. Imtmrographrd), 
Rio Piedra* Puerto Rico 

27 Royal Australian Air Force. 

c. 1940 FoRitt-AiTiNO Weather in the Australian F.qua- 
TOiiAL Rdgioni Pan. I and II. 61 pp 

28 — 

1941 Report on Grnkbal Mmonoitxit ai Condotom 
»ve* the Netherlands East Indirs and Northern Aus¬ 
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29. - 

1942 Tarirr or Mbtborologicai Data—Nbtherland* 
Eart Indie* Mimeographed 4 pp (Restricted) 

50. 

1942 Wiatiipr on the Australia Station. Local Inporma 
TION R A. A F Publication No. 212 Vol 2 Melbourne 
(Remitted) 

11. Selg*. Miguel. 

1911 Omervations of Rainfall in the Philippine* Pub¬ 
lication of Commonwealth of the Philippine* Dept, of Agri 
culture and Commerce, Weather Bureau 407 pp, illu. Alio 
Supplement No I to same publication. 1918. 96 pp 

12. United State. Army Air Force. 

1941 Soil Trapekarility in Military Operation* Direc¬ 
torate of Weather. Puhlitaiion No 147. 8 pp, illu* Washington 
(Reatricted) 

11. United State. Army Air Force. 

Manuscript data on file with Weather Divi.ion, Waahmgton 
14 United State. Army. Military Intelligence Service 

1941. Survey or British North Borneo. Bruno, and Sa 

RAWAK. S10-676. Waihingttm (Confidential) 

11. - 

1941 Survey or the Philippine Island. S10-601. 5 vol*. dlui 
Wathlngton (Confidential) 

16. Untied Slate* Navy Department. Hydrographic Office. 

1916 Sailing Diebihon* roe New Guinea II O Publication 
No 164 pp. 182-194 Wath.ngton 

1924-44 Phot Oiarts or the North Pai ipic. South Pa- 
aric, and Indian Ocean* Washington 

18 United Sure. Navy Department, Divi.ion of Naval Intelligence 
1942-41 The Philippines ON 191 Pam I and II Washington 

(Restricted) 

19 United State. Department of Commerce. Weather Bureau, Ma¬ 

rine Divi.ion 

19.17 Ciimatk Features oe the Philippine Island Region 
82 pp. Illua Wadiingi on (Restricted) 

40 United State. Department of Commerce. Weather Bureau. Sta¬ 
nnic. Divi.ion 

1941 Climate and Weather oe Southeastern Asia, Paet 
II Farther India and the Netherlands Hast Indies U. S 
Army Air Force* Weather Information branch Publication. 
Vol. 1. No. 1. 141 pp. illu* Wathlngton (Restricted) 

41. - 

Various year. Daily Synoptic Series, Historical Weather 
Map. Northern Hemisphere Sea Level. Waihington (Re- 

42. - 

Manuscript data Washington. 

45. Van der Stok, J. P 

1897. Wind and Weather, Currents, Tide* and Tidal 
Streams in thr East Indian Archipelago. 208 pp, chart. 
Batavia. Alio aa U. S Navy reprint. 

44. Voter. S W 

1916 Meteorological Omervations Weteruchappeli)ke Utt- 
kom.ten der SneUiu. Eipeditie. Vol 1, III pp, illu* Leiden 




JANIS 155 

CHAPTER VI 


Non-rtgltfrtd 


y HIUPPINI 

HKNCH-INOO JSl <5. 

ft 


MARIANAS ) IS 


'OOAM 


/fAWU - .M^V . 

CAEOUNt tsu&toi . 


w 

'• CAUOUNI Inland: 


•WAKI I 


* MIDWAY IS 


HAWAIIAN* . IS 

• HONOIUIU*-' 1 

•JOHNSTON I, 


yoii»m is 

0 


r, >^v 


SOtOMON IS 


AUSIRAIIA 




CHRISTMAS 


JOINT ARMY-NAVY INTELLIGENCE STUDY 


CELEBES SEA AREA 


PORT FACILITIES 


MAY 1944 


DECLASSIFIED 

By Authority of 


ey. sn D .,. juuiw* 


DICUBSIFIW) 

Bj Author1ty of. 


—— 5 L* st of Effective Pages, Chapter VI 


Svajacr Mama 

Cbanoiin 
E mcr 

Paob NcMania 

Cow Page. 

. . Original 

unnumbered 

Liat of Effective Paget and Table of Coo tout. Chapter VI 
(ioaide front cow). 

. . Original 

unnumbered 

Teat and Figuret.. 

. . Original 

pp. VM to VI-24 

Figure (lnacrt, revcnc blank). 

. . Original 

Figure VI-23 

Teat and Figure!. 

. . . Original 

PP VI-25 to VI-28 

Figure (intert, revme blank). 

. . . Original 

Figure VI-29 

Teat and Figutet. 

. . Original 

pp. VI-29 to VI-30 

Figure (inaert. revme blank). 

. . . Original 

Figure VI-32 

Teat and Figuret. 

. . . Original 

pp VI-31 to VI-82 

Figure (inaert. revme blank). 

. . , Original 

Figure VI-107 

Teat and Figuret. 

. . , Original 

pp. VI-83 to VI-106 

Teat (reverte blank). 

. . Original 

p. VI-107 

Pigure (inaert, revme blank). 

. . . Original 

Figure VI-147 

Table of content!. Chapter VI, continued 
(intidc back rover). 

. . . Original 

unnumbered 

Back cover (outtidc blank). 

. . . Original 

unnumbered 


Table of Contents 

Nm. ThU chapter it bated on material available In Waahington, D. C., on 23 April 1944. 


60. GENERAL DESCRIPTION . . . 
«• MAJOR PORTS. 

A. Halmahcra Sector. 

(1) Ternate, Tcrnate bland . . 

B. Mindanao Sector. 

I Surigao, Mindanao liland . . 
Cagayan. Mindanao bland . 
Iligan. Mindanao bland . . 
Mitamli, Mindanao bland 
Oroouieta. M.ndanao bland . 
Zamboanga, Mindanao bland 
Corabato. Mindanao bland . 
Davao, Miodanao bland . . 

C SuJu Archipelago. 

(l)Jolo.Jolo bland. 

D. Northeait Borneo. 

ffiKE, ::::::: 

(5) Linkai (Tarakan), Tarakan bland 
E. Northern Celebet Sector , , , , 


62. MINOR PORTS. 

A. Halmahcra Sector. 

(1) Weda, Halmahcra bland . . 

(2) Gamiocugi (Patani), Halmahcra 
0) Inggelang. Inggelang bland , 
(*) BoeTi-Serani. Halmahcra bland 

(3) Lolobata. Halmahcra bland . 


I Akdclaka (AkeSclaka). Halmahcra bland 
Bobaneigoe (Bobane Igoe), Halmahera blai 

Kaoc, Halmahcra bland. 

Miti bland. 

Tobelo, Halmahcra bland. 

Caleb, Halmahcra bland. 

Sangowo, Morotai bland. 

Diiko (Waiaboela). Morout bland . , 


I Mare, Mare bland 

Ngofakiaha, Makian bland 
Batoela, Halmahcra bland 

Penamboean, Batjan bland . . . . 

Waja, Mandioli bland. 
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Sangihc—Talaud Sector 
(l3 Beo, Talaud blandi 


1 1-iroeng (Lining), Talaud btandi . . . . 

Peta, Sangihc (Sangi) bland. 

Tahorna (Taroena). Sangihc bland . . . 

Tamako, Sangihc bland .. 

Dagho, Sangihc bland. 

Behongan*. Kahakitang (Karakitang) bland 
Hocloe (iFlu), Siaoe (Siau) bland .... 
Tahoelandang (Bochina), Tahoclandung bland 


C Mtodanao Sector. 

i Mati, Mindanao bland . . 
Tarragona, Mindanao blaod . 
Iloly-Ouu, Miodanao bland 
Caraga, Mindanao bland . . 
Baganga, Mindanao bland , 
Hinatuan, Mindanao bland . 
Port Lam on, Mindanao bland . 
Liaoga, Mindanao bland . . , 
Manhatag, Mindanao bland . , 
Tandag, Mindanao bland . . . 
Cmilan, Mindanao bland ■ • 
Lakando (Lakandola), Matanlid 
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Dinagat, Dinagat bland . . . 
Butuan, Mindanao bland . . . 
Nannie. Mindanao bland . . . 
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3uro, Mindanao Island • • , 
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Mpolog, Mindanao bland . . 
•indangan, Mindanao bland . . 
'ort Santa Maria, Mindanao bland 
bldcra Bay, Mindanao bland . 
labaaalan, Mindanao bland . . 
aunarao, Mindanao bland . . 
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Chapter VI 

PORT FACILITIES 


Page VI - / 


60. General Description 

There were no pora in the Celebes Sc* um which could be 
classified a* 'major - in the sense in which ihe word a used m 
Europe *nd North ArneriOL The highest estimated handling 
c*p«iiy for genera] cargo for any port was 430 short ions per 
8 -hour day, although some specialised ports, such as those for 
lumber sod oil, would exceed thrr figure for iheir special prod¬ 
uct. The term "major ports. - howerer. has been used here to 
classify (hose which, because of developed facilities or trade 
volume, stand out above the others Fifteen pora fall in dus 
category 

The term "minor ports" has been used for all those c o astal 
towns or villages not lured as major ports, which had any cargo 
handling facilities at all or which were ports of call for merchant 
vessels. One hundred and thirteen localmrs are covered under 
this heading. 

Both major ports and minor ports have been listed according 
to the following geographic divisions: 

Halnuhrr* Stent — I port. 32 aiaor pons 
Sangihe-Tslaud Sector — ao ru)>* ports, 9 auaor pom 
Mindanao Sector — 8 m*M ports. IT aiaor pens 
Suhi Archipelago — 1 bum port. 9 m.aor pons. 

Nunhcast Borneo — J a»M pens. 9 minor ports 
Northern Celebes Sector — 2 major pons. 14 motor pons 


61. Major Ports 

A. Halmahera Sector. 

(I) Tamale, Tamale UUeU (0* 47' N. 127* 2V B). 

Tcrnatc lira on the southeastern coast of Ternatc bland, 
about 7 miles west of Dodinga Bay, on the western coast of 
Halmahera bland ( FIGURE VI • I). The island n approximate¬ 
ly circular, about 7 miles in diameter The coast falls steeply to 
the sea, almost entirely without soy drying bank. About I mile 
to the south-southeast of Temate Island, and separ at ed from it 
by Gammc Lamo channel, lie Tidore and Maitara u lands. and 
about I mile northward from the northern extremity of Trtnatr 
Island is the island of Hai. 

The most important locality in the Northern Moluccas, it is 
the commercial center of and has the best port facilities in the 
Halmahera group. 

(a) Harbor. Ternate roads, the harbor of Ternair. • an 
open roadstead with depths of 1 ) fathoms about Vi mile off¬ 
shore. and 30 fathoms at about 800 yarda The southwestern 
approach, through Gatnme Lamo channel has a least depth of 
19 fathoms in the fairway. The approaches from the northward 
and southward are deep and generally dear. 

Fixed red and green light! were shown at the Send of the 
northern and southern piers, respectively. 

Before occupation by the enemy the best anchorage in the 
roadstead was in a depth of 13 fathoms, about 350 yards on¬ 
shore. with the Residency flagstaff bearing 298*. and the head 
of the southern pier 215 In a leaser depth a vessel would be no 


done to the reef The 


is fairly well prometed, but the 


In December, there is frequently a heavy swell. 

There is both a dmrnal and a semidiurnal tide, but the 1st- 
m predominates. The spring highs and the spring lows of 
the two tides may c o i nci d e . The highest water level under such 
coodmoos occurs in June and December. The maximum rise 
and fall that can be expected are. respectively, about 2.3 feet 
above and 14 feet below mean sea level. 

A strong current sets through the roadstead at times. High 
water ia accompanied by a current setting to the northward and 
low water by a current setting to the southward. 

The climate a characterised by the absence of excessive heat 
and by fresh sea brevrn and moderate rainfall. The mean an¬ 
nual temperature a 80.7*. The average annual rainfall is 85 
inches There is no well-defined wet season. 

The prevailing wind from November through March varies 
from west and northwest to northeast. From April through Oc¬ 
tober winds from southeast to south-southwest prevail 

Troublesome rollers may be experienced in the roadstead 
from December to April. Southerly winds cause a broken tea 
when the aments set to the southward 

(*) LamJemg fanlum The waterfront of the town is 
bordered by a drying coral reef which attains its greatest width 
off Fort Oran ft. about midway between the Residency Pier and 
the Sultans Pin (Reference numbers 3 and 4. Tarl> VI . 1 
and FIGURE VI • I). 

The principal facilities are luted in Table VI • I and arc 
keyed to the port plan (Figure VI • 1). Hcnog Hendrik Pier 
(Reference number 2). a T-head pier of open pile construction 
(Figures VI • 2. VI - 3. and VI - 4). was the only commercial 
pin in the port. A small pin served the Japanese fishing settle¬ 
ment neat the southern end of the shore reef (Reference number 

1) . There was a pin for small boats (Reference number 3) near 
the Residency but care was necessary to avoaf rocks at low tide. 
The Sultans Pin (Reference number 4). • private pin for 
small craft, was located at the northern end of the waterfront. 
Several ocher small piers and landings of no commercial im¬ 
portance were located in front of the roam. 

The estimated volume of cargo which could be handled daily 
at the vesael berth at Hcnog Hendrik Pm (Reference number 

2) is based upon the handling of general cargo. An 8-hour day 


At the root of Hertog Hendrik Pier were: a customs cargo 
shed, 223 feet by 40 feet, stone and ule construction; the Kon- 
inkliike Paketvaan Maaodsappij (K P.M ) cargo shed. 100 
fen by 60 feet, stone and shingle construction; and Chinese 
storage sheds. 120 feet by 80 fen. wood and corrugated iron 
constructkm. In the area adiaccnt to and southward of the pin 
a number of structures, believed to be warehouses, have been 
built by the Japanese. Ample open storage space was available 
about 200 yards from the pin and beyond. About 20 motor¬ 
boats were based at Temate. 
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Tabu VI. I 

HIM AND WHARVES AT TERNATE. TERN ATE ISLAND 


‘Jets 


Owned and Operand by 
Purpoac for which and 


1,600 yards 


dan. T-head pm. wsth 10-loo. and* Mrtal 


of FortOraoK 


•foci. T-head pin, with 


D^of 


Pace 

South aide 

North ude 

Pace 

South nde 

North aide 

(fact) 

(hat) 

dm) 

dm) 

(fan) 

dm) 

40 

»+13+60 

20+13 + 60 

190 

40+90+300 

40+ 90 +W0 

No dan 

No dan 

Sedan 

15 

Under 1) 

Under 1) 

40 

None 

None 

19* 

40 + 90 

40+90 


Width ol apron 

Open-t-rf 

Open afoul 

Dick above LWOS.T. 

No dan 

No data 

Opac.7 P»f -P-r* foot (fee) 

No dan 

No dan 

Lighted or unl.ghted 

No dan 

laghnd 

Tranaitaheda 

None 

None 

Mrchancal handling facilitiea 

None 

None 

Rad.., coooKtioaa 

None 

2 taiiow gauge tracks along approach, trackage on 

Water aupply 

No data 

Freah water it avadahle 

Electric current 

Eatimatcd capacity ol terminal ahon torn 

No dan 

Barn* current believed available 

per day 


Capacity 160 ahon torn pet day 

Rrnutka 


Depth of 53 hn at 66 Im at pithead Two buoys 
and 6 dedphtna nuke berthing prm.hle mi drptha 
Iran 13 to 33 leet. aa convenient Berthage 1.200- 
foot marl with 17-foot draft 


Nami 

Location on wsterfroot 
Owned and Operand by 


About 770 yard, snurh of Fort Oran K 


SciTAH* Piea 

About 77? "ltdi north of lofl Oraitr 
Sultan <rf Tnnatr 


Purpose for which used 

Boa. landtag 


Undm, 

for small trail 


Type ol construction 

Timber open pde 

Ember 

open-pde 



Pace S 

oath side 

North sale Face 

Sou* aide 

North aide 

Description a 

Chet) 

dm) 

Ifeetj (foet) 

(Itrt) 

(foet) 

Dunenaiont 

10 

230 

230 40 

40 -5-13 + 800 

40+13 + 600 

Depth of wstet 

2 

2 -0 

2-0 Shallow 

_ 


Berthing apace available 

10 

Nooe 

None 40 

Noe* 

None 

Width of apron 

Open wharf 


10 

10 

10 

Deck above LWOST. 

No data 


No data 



Capacity per apart foot dba.) 

No dan 


No dan 



Lighted or unl.gbnd 

No data 


No dan 



Transit sheds 1 

None 


None 



Mechanical handling facilities 

None 


None 



Railway connectsona 

None 


Nonr 



Water supply 

None 


No dan 



Electric current 

No dan 


No dan 




Estimated capacity ol tcrminaL ibort tona 


d per 60 by 20 Pnrhead In* at edge ol abate reel 
about 70-fon diameter, on pic 


per day 
Remarks 
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(c) Clear ante tsciiuiei. The narrow-gauge track* on Her- 
to# Hendrik Pier ran inland about 700 feet to a coal storage 
shed and yard. Truck* had access from the 3 northernmost pier* 
(Reference number* 2. 3 and 4. Table VI - 1 and Figure 
VI - I) to the island road system. 

Vessels of the K.P.M. called regularly at Ternate. 

The clearance capacity of the port is estimated to have been 
160 short tons ( 2,000 pounds) of general cargo daily, handled 
at vessel berths, assuming an 8-hour day. 

(*f) Availability oj luppiiei. Drinking water was obtained 
from a well near the Hcrtog Hendrik Pier. A motor pump con¬ 


nected to a pipe line on the pier had a capacity of 40 tons per 
day. 

A storage depot for oil in drums and tins, located on the 
shore about 200 yard* southwest of Hcrtog Hendrik Pier, has 
probably been destroyed by the Dutch. 

A coal shed was located about 700 feet inland from Hertog 
Hendrick Pier. 

(#) Repair fatiluiej. A small repair shop, owned by local 
Japanese fishermen, was the only facility for the repair of 
vessels at Ternate. 



Figure VI - 3. Temaie. 

H™* p '" N ° 2 - VM VI-1-,,pc of ,r«k. o. , pp ,o« h 

looking west 


to T-head, 
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Ficiaa VI - 4. Tr*»Mt 

lining Hendrik Pier ( Reference No. 2. Table VI-I and Figure VI-1). 
showing creamer berthed alongside T-heed, looking southeast. 


B. Mindanao Sector. 

(I) Surigao, Mindanao Uland (9° 47* N. 125' 30' E). 

Surigao is on the southwestern ode of Hinatuan Passage near 
the northern tip of Mindanao Island (FIGURE VI • 5). It was 
a place of considerable importance, since most of the trade of 
eastern Mindanao passed through it There were no landing 
facilities of commercial importance at Surigao itself. The port 
facilities and warehouses were at Bilanbilan. about mile 
southeast of Surigao. with which it was connected by a good 
road. 

Surigao River, discharging on the west side of the town, has 
about 1 foot of water on its bar at low water. Only small boats 
can enter. The ruins of an iron bridge near the mouth present 
large boats from entering. 

id) Harbor. Bilanbilan Bay is open to the northward, with 
depths of 10 to 15 fathoms It is about I U miles wide between 
Surigao lighthouse and a dangerous shoal to the east 

A cove in the northwestern corner of Bilanbilan Bay forms 
a natural harbor, open northeastward! Figure VI - 5). The 
entrance to the harbor, about -100 yards wide, has depths of 6% 
to 10 fathoms. It recedes 100 yards westerly where it is 5 fath¬ 
oms deep. There is a 4 Va fathom shoal in the middle and rocky 
obstructions off the southern side. 

The port facilities were on Bilanbilan Point, the north side 
of the entrance to the cove ( Figure VI - 5). Depths along the 
w harves were 7^5 «o 30 feet. Depths offshore increase rapidly. 
A narrow channel, with a controlling depth o^9 feet, rounds 
the southwestern end of the point. 

A jetty northeast of the mam wharf (Reference number 2. 
Table VI - 2 and Figure VI - 5) projected 80 feet seaward 
at right angles to the shore It was awash at low water and 
although marked by a small beacon, constituted a danger in ap¬ 
proaching the main wharf. 

A fixed red light. 22 feet above high water and visible 7 
miles, was exhibited from a concrete cower rising from the sea 
on the edge of the shore reef off Bilanbilan Point. Vessels could 
pass fairly close to the light as the water deepens rapidly out¬ 
side it. 

There is good anchorage about Va-mile eastward or south¬ 
eastward from the light in 14 to 16 fathoms over sandy bottom. 
Small vessels might find shelter in 9 feet of water behind the 
harbor point. 

The tide at Surigao a chiefly diurnal The mean higher high 
water interval is 10 hours. 47 minutes with range of 3-4 feet. The 
lowest tide is 1.5 feet below mean lower low water. 



Sketch showing location of Sungso (inwi ( and pun plan 
showing location of facilities. 

The mean annual temperature at Sutigao is 80", with a 
maximum of 90.8 and a minimum of 71.6'. The average an¬ 
nual rainfall is 142.49" and the mean relative humidity 84.4 
[wr cent. The prevailing winds from November through May 
are from northeast to cast southeast and from southwest to west- 
northwest the remainder of the year. 

(6) landing faciliiin. The facilities at Bilanbilan (Port 
Surigao) are listed in TaBLB VI - 2 and arc keyed into the port 
plan (Figure VI - 5). 

The principal facility was the reinforced concrete wharf 
near the northeastern end of the waterfront (Reference num¬ 
ber 2. Table VI 2. and Figure VI - 5 ). In 1937 an extension 
of 69 feet was under way at the southern end and another ex¬ 
tension of 98 feet on the northern end was proposed. Other pro¬ 
posed improvements included filling in the small basin behind 
the southern end of the wharf and construction of warehouses 
on the open area between the wharf and the road. The present 
status of this construction has not been determined. In June 
1938. depths outside the protecting pile clusters ranged from 
13 feet at the northeastern end to 30 feet at low water 
at the southwestern end. In December 1938. there was a depth 
of 21 feet at the westerly end of the wharf with shoaling to 
eastward. The controlling depth of 13 feet alongside the face 
of the wharf restricts berthage accommodation to one 200-foot 
vessel of 12 -foot draft. 

There was a warehouse at the Ong Hing Lian wharf (Refer¬ 
ence number 3. Table VI - 2. and Figure VI - 5) . Other ware¬ 
houses were located at Bilanbilan. The main wharf was backed 
by an open area of over 10.000 square feet, apparently suitable 
for open storage. 

Several tugs were based at Surigao and a few lighters were 
available. 



P*t* VI.6 


FACILITIES 


aw No Facum 
on Mat 

<N» VI-J) 

1 T-head pm 

2 Main wharf 


Tabu VI • 2 

PIERS AND WHARVES AT SURIGAO 


Seawa/d o/ jetty, NE o/ concrete No due 
*h ul (Re/ No 2) 


DerTM or Wat** 


2 ' oH head 


2 Mein -herI Near NE end at waterfront, 323’ long 

doee inode of jetty (face) 

wide 

3 Ong Hing Lun •her/ SW of nuin wharf (Ref. No 2) 83* long 

w (face) 

4 T-head pier SB of Ong King Lian wharf (Ref No data 

No. J) 

» P‘« SE end of waterfront About IOT 


13' NE end 30* SW Reinforced concrete 


7WJ'-I8' at time Wooden toowruenon 

landing* 


» P*« SE end of waierfroni 

(f ) Cl* or tine* fotititm, There were 2 abort roadways, each 
over 20 feet wide, connecting the concrete wharf with the prov- 
incial road which poralled the entire improved waterfront at 
Dilanbilan and provided rhe only road connection with Sungao. 

Regular weekly ateamahip aervice waa maintained with Cebu 
and Manila and amall veaicla operated from the port to points 
along the east coast of Mindanao and to nearby islands. 

The clearance capacity of the port is estimated to have been 
240 short tons < 2,000 pounds) of general cargo daily, handled 
at the berth at the concrete wharf, assuming an H-hour day. 

{d) Availability o/ wppllti Diesel oil was stored in bulk 
and piped to an unidentified point on the waterfront, probably 
the main wharf. Supplies of food, gasoline, and lubricating oil 
were available in moderate quantities. A fresh-water pipe con¬ 
nection was available near the concrete wharf. 

(e) Repair joaluin. There were no facilities lor repair 
work other than a small machine shop. 

(2) Cow Mindanao I .land (S’ 28’N, 124" 38'B). 

Cagayan is on the Cagayan River about 2 miles from its 
mouth (PloURB VI • 6). There were no landing facilities of 
commercial importance at Cagayan itself The landing place 
for the town was located about 600 yards southward from the 
lighthouse on Macabalan Point <8* 30’ N. 124* 39' E) near 
the head of Macajalar Bay. A good road connected it with 
Cagayan about I \\ miles southwestward 

The Cagayan River, which discharges into the head ol Maca¬ 
jalar Bay, has I Vi fathoms on in bar at low water, but the depths 
and direction ol the channel across it arc constantly changing 
with rhe freshen ol the rainy season. Shoal water extends about 
H mile seaward from the river mouth. Small boats can enter 
the river at high water and proceed to the town above which 
the river is not navigable. 

(o) Harbor. The harbor is an open roadstead south of 
Macabalan Point near the head ol Macajalar Bay. The point is 
low and sandy, with deep water on in eastern side, but shoal 
water extends nearly Vi mile from the northern side. 

Macajalar Bay is 16 miles wide at the entrance between 
Gorda and Sulauan Pomn and recedes about 12 miles south¬ 
eastward The shore of Gorda Point is clear and steep. The east¬ 
ern shore of the bay is high and is formed by sandy beaches 
separated by low rocky poinn The head of the bay is fringed 
by narrow coral reefs. The western shore is low and fringed by 
steep coral reefs. A coral reef, partly bare at low water, extendi 
Va mile northward from Malugan Point and between this point 


About 100* 

and Sulauan Point there are 3 small detached reefs, none of 
which is ft mile from shore. The shore ol Sulauan Point con¬ 
sists of low coral cliffs alternating with sandy beaches. It is 
fringed by a coral reef to a distance of less than Vi mile. Part of 
the reef bares ar low water. 

The middle ol the bay is deep and clear There arc no known 
detached dangers except Aluraya Reef. 3 Vi miles 240* from 
Gorda Point. The center of the reef bares at low water. The 
channel between the reef and the shore is about 2^ miles wide, 
with depths of over 100 fathoms. 

Vessels could find anchor in 8 to 30 fathoms with the wharf 
bearing 328*. 

A buoy moored in 3 fathoms, about 600 yards northward 
from the lighthouse, marked rhe eastern edge of shoal water 
northward of Macal>alan Point. A fixed red light, 38 feet above 
high water and visible 9 miles, was shown from a tower on the 
north side of Macabalan Point. 

The mean high water interval is 11 houri 27 minutes, with 
a diurnal range of tide of 4.2 feet and the mean range of tide 
is 2.7 feet. 

(b) landing fortUHoi. The only facility at the port was a 
reinforced concrete wharf, about 380 feet long and 30 feet 
wide, located about 600 yards south of Cagayan Light near the 
head of Macajalar Bay (PicUHii VI - 6>. Depths alongside 
varied (1938) from 23 feet at the northern end to 16 feet at 
the southern end with 19 feet midway along the face of the 
wharf. In 1939. a least depth of 20 feet was reported alongside. 
The area between the wharf and shore had been reclaimed. The 
wharf was lighted. Extensions to the wharf were proposed 
(1939), but the present status of these improvements is not 
know n Assuming a minimum depth of 20 feet, the wharf could 
provide berthing accommodations for one 330-foot vessel with 
a draft of 20 feet. 

There were a cargo shed and a number of warehouses near 
the wharf. 

(c) Char one* fottliliti. A good road connected the port 
with the town. A number ol vessels called weekly from Cebu 

The unloading capacity ol the port is estimated to have been 
300 short tons (2.000 pounds) of general cargo daily, handled 
at the vessel berth, assuming an 8-hour day. 

(d) A tail ability of topplui. Gasoline and lubricating oil 
were stocked in tins in small quantities. Diesel oil was not al- 
wap available. The wharf was lighted. Fresh water was not 
available. 
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FlflUM VI. 6. Cagayan 

Sketch showing location of Cagayan (inset) and port plan showing location of facillites 


(#> Rtpsir I aiii it id. There were itvcral amall machine 
shop* at Cagayan, where minor repairs could be made. Welding 
equipment wn available, but no foundry work could be done. 

(!) lUgan, Mindanao l,land (8* 14' N, 124° 14' B). 

Iligan is in the loutheastern corner of lligan Bay. on the north 
shore of the lligan River, at its mouth (Figure VI . 7). It is 
the port through which the commerce of the Lake Lanao dis¬ 
trict of central Mindanao pasted. The landing facilities were 
on the bay side of the town, north of the river entrance (PlG- 
URB VI -8). 

The lligan River empties into the bay on the south side of the 
town. It is small and unimportant, having less than 3 feet of 
water on its bar at low water. 

(a) Harbor. The harbor is an open roadstead in the south¬ 
east corner of lligan Bay. lligan Bay. between Initao Point east- 
ward and Polo Point westward, is about 33 miles wide and in¬ 
dents 23 miles. 

The anchorage is bod and at times, during the northeast mon¬ 
soon. is untenable. At such times vessels seek shelter in Quina- 
lang Cove. 3 miles northward of Iligan, where anchorage, 
sheltered from the northeast monsoon, may be found in 20 to 
25 fathoms, about V* mile from the edge of the shore reef. 


A fixed red light, 37 feet above mean high water and visible 
7 miles, was shown from a tower located at the shore end of the 
pier 

The tidal currents at ebb run northward across the pier and 
are exception^ strong'when the lligan River Is in floojl. The 
prevailing wimlsure northeast to cast-northeast 

(A) Landing laeililiai. The only landing facility at lligan 
was a reinforced concrete pier, 272 feet long and 39 feet wide 
(Figure VI -7). Depths alongside range from 36 feet at the 
head to about 12 feet at the inshore end. A rock causeway 308 
feet long and 36 feet wide connected the inner end of the pier 
to the shore. An area 36 by 66 feet was reclaimed on the north 
side of the causeway at its outer end. A shed 20 by 40 feet was 
constructed on this area. A rock bulkhead 98 feet long was 
constructed to the south at right angles to the outer end of the 
causeway. 

The concrete pier was equipped with metal bollards and 
fender piles (Figure VI - 9). The pier was lighted 

Two 200-foot vessels with a draft of 12 feet could berth 
here, one on each side of the pier. A few broken piles mark the 
sites of the wharves formerly located at Camp Overton and 
Tominobo, about 2 and 1 Vi miles, respectively, south of lligan. 
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In addition to ihr cargo shed on (he p ttt.2 storage building* 
were located at the root ot (he appro*fun* causeway. 

(t) a.***' IttilUtu. A roadway connected (he per 
w.(h (he town. There wbj reguUr and frequent steamship con 
nettion with Cebu. 

TTk unloading capacity ot the port ti estimated Co have been 
240 abort tons (2.000 poundi) ot general cargo daily, handlrd 
at the vessel bertha, assuming an 8-hour day 

(d) AxmUMw, of mpplits. Fresh water could be secured 
from pipe connect wo at the outer end of the pier Gaaolme. 
dieiel oil, and lubricating oila were available in imali quanta** 

(4) Mi la mil, Mindanao I,land (H 09'N’. 123 51' E). 

Miaami* it on the nonhem ahore of Poet Miumo, an inlet 
in the aouthwestern corner of lligan Bay (Flct'M VI . 10). 
pon was of consderable importance as ■n export point 
amber, com, and copra. The landing faolmes .ere .bout 
’ile •outheast of the town, near Miaaaia Point (Fkuu 


<-) Hathc The harbor, a small natural bay about I 
mdt wide at its entrance between Misamu and Malauhang 
Pouks. recedes about V5 mile into the north shore of Port 
Mnamn Open to the rowheast. it ■> protected from northeast 
•md. by Mnamis Poe* Depth, a, the entrance average 4* 
fathoms, decreeing toward the hew! of rhe bay. The 5-f.thom 
contour does not enter the bay, 

Pott Misamis, including Pangu.1 Bay. i. a long narrow in¬ 
let extending southwesterly for about 22 miles. It a 9 mile* 
w«fc at the entrance between Bimini and Loculan Points, and 
arrows until it is leu than I mile wide about 12 miles from 
the en«nce beyond which * sprewl* to form P.ngu.1 Bay. a 
Urge shod b^whwh - nav.g«ed only by .null launches 
Bmun. Potnr a low and surrounded by a fnngmg coral rtefto. 
distance of dot* V* nule. The shores of Pon Mmmu am low 
snd covered w«h mangroves. North of Misamu Pom, there .. 
ut extended sandy shore. Immediately southward, on the opp> 
utreo^ thne are high hill* LocuUn Point the western limit 








PlCUU VI • 8 lligs* 

ttr piff nr*i mouth c4 lligan Rivef. looking nofthwm 


Town and harbor. ahowing 


FKVtlVI-9 Ikgsm. 

Concrete pier and causeway rfwwing type ol cooamiciion. looking «ou«hea»t. 










marked by buoy*, Ur wahin the runner to Pen Mum* The 
runner should be approached cauaousJy. 

Their are two channels that lead into Panguil Bay and to 
Misamu. of which the eastern channel ■ the wsder and moat 
generally used 

lligan Bay n described under Topic 61. G (3). (a). 

Good anchorage may be found southward and westward 
from Misamu Point. according to draft A good berth for a 
large vessel u in \Vl fathom* of water, with the light bearing 
3* true distant Vk mile Small vessels may anchor farther 
northward, about 200 yard* southward from the psen 

A freed red light visible 7 mile* was shown from a tower 
on the southwest comer of the old fan at Mnamu Post* 

The high water interval at Misamu a 11 hour*. )2 minute*. 
Higher high water height ia 4.4 feet, and the lowest tide reaches 
1.5 feet below mean low water. 

The tidal current* at ebb flow eastward acroa* the ends of 


number 1. Psouu VI - 10). consisted of a dumped rock 
causeway 235 feet long and 27 feet wide, with a 40-foot square 
steel sheet piling head, terminating in a reinforced concrete 
pier 187 feet long and 40 feet wide, oo concrete piling. The 
depths al on gsid e the peer were 20 feet in 1939. TTiis pier had 
berths for 2 vessels 350 feet long with draft of 20 feet, one on 
each sale, bur the lengths of the berths would only permit 2 


(3) Laadraj /ursfrsar. The facilities at Mnama con¬ 
sisted of two pwr* one privately owned and oprrutd. and the 
other owned and operated by the Government. 
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The unloading capacity ol the port is estimated 10 have been 
600 short coni (2,000 pound*) of general cargo daily, handled 
at vend berchi, assuming an 8-hour day. 

Id) Availability ol mpplsas. Water was available on the 
western pier. Gaioline in tins and dieiel oil in drum* were avail¬ 
able in small quantities. The western pier was lighted. There 
were no coal supplies. 

(a) Repair facilisias. Minor machine-shop work could 
be done, but no welding or foundry equipment were available. 

(5) Oroquieta, Mindanao Island (8* 29'N, 123* 48' E). 

Oroquieta is on the western side ol lligan Bay on the north¬ 
ern coast ol Mindanao Island, on the left bank and at the mouth 
of the Oroquieta River (FlGUltK VI • II). The landing is at 
Loboc. about I mile northwest of Oroquieta. with which it is 
connected by road. The Oroquieta River enters the bay just 
south of the town. There is only 1V4 feet of water on the bar 
at low tide. 

(a) Harbor. Loboc Cove, the harbor for Oroquieta, is an 
indentation in the coral reef, about 350 yards wide and 500 
yards long, located about I mile northwest of the town. Ap¬ 


proach to the pier is through a narrow break in the off-lying 
coral reef. A basin 500 feet wide is reported to have been 
dredged in the cove, which provides turning room for only 
small vessels. The cove is open to the eastward. Charted depths 
range from 6 Va fathoms at the entrance to about 3 fathoms 
at head ol the pier, although depths along the northern side 
of the pier are reported to be 27 feet. The coral reef surround¬ 
ing the cove, awash at low water, provides some protection 
from northerly and southerly seas. The hills of the coast pro¬ 
vide some protection from southerly winds and good pro- 
tection from westerly winds, 
lligan Bay is described under Topic 61, C, (3), (a). 
Anchorage, protected from southerly and westerly winds, 
with good holding ground may be found about Va mile from 
shore in 12 fathoms of water, over muddy bottom, with the 
church bearing 227®. During the northeast monsoon this 
anchorage is untenable. Small steamers find sheltered anchor¬ 
age in Loboc Cove where vessels moor fore and aft. 

There were no navigation lights at Oroquieta. 

( b) tending latili/iai. The only facility at Oroquieta con¬ 
sisted ol a dumped rock causeway 135 feet long and 20 feet 
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Figure VI -11. Oroqmiu 

Sketch showing location of Oroquieta (inset) and poet plan showing location of facilities 




Ficuib VI -12 Zmbomgr 

Sketch ihowing location of Zamboanga (inset) ind port plan showing location of facilitM* 
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wide, with ■ rock-filled crib head 27 feet long and 33 few wide, 
terminating in a reinforced concrete pier, 194 feet long and 30 
few wide, on piling (PlGURB VI - 11). 

Depths of 10 few were reported along the southern face and 
27 few along the northern face. Inadequate depths along the 
southern side of the pier and limited space in the harbor for 
maneuvering vessels are believed to have restricted the useful¬ 
ness of the port to a berth for one 200 -foot vessel of 12 -foot 
draft along the northern tide of the piw. 

A large warehouse was reported to have been located in the 
town of Oroquicta. Proposed new port work included the con¬ 
struction of a cargo shed but the present status of the project 
is not known. 

(e) CUmmtr lotilUtl. There were no railroads Roads led 
from the pier to the town of Oroquieta and to other points along 
the coast. Regular steamer communication was maintained with 
Cebu. 

The discharge capacity of the port u estimated to have been 
200 short tons ( 2,000 pounds) of general cargo daily, handled 
at the vessel berth, assuming an H-hour day. 


(6) Zamboanga, Mindanao hland (6* 34'N. 122* 04' 
E). 

Zamboanga is on the southwestern extremity of Mindanao 
Island, facing Basilan Strait (FioultB VI - 12). It is the princi¬ 
pal city of Mindanao and the center of trade for southwestwn 
Mindanao and the northern portion of the Sulu Archipelago. 
The only facilities of commercial importance were at the Gov¬ 
ernment wharf, which consoled of a modern concrete pier and 
its accessory piers and wharves fronting an extensive reclaimed 
area on the southwestern side of the town (FIGURE VI • 13). 

(a) Harbor. The harbor is an open roadstead in Basilan 
Strait. The harbor limits inclose an area about 2 miles long 
and mile wide, with depths ranging from 10 to 43 fathoms. 
It is protected on the south by Little and Great Santa Crus Is¬ 
lands, but is exposed to gales from the west and southeast. Dur¬ 
ing the northeast monsoon the roadstead is sheltered and the 
water smooch. 

An inner small boat harbor was formed behind a rock jetty, 
which projected about 900 few south-southeasterly from the 
shore. A detached rock breakwater, about 420 few long, lay 
about 200 few southwest of and parallel to the bulkhead at the 
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FKLM VI - 15- 

Act.il v*w. looking »ouih»rw. showing harbor works 9 Jonuary 19*9 


root of the approach to the Government Wharf The eastern 
extremity was about 200 feet wewward from the approach 
Depths in this inner harbor ranged from 5 to 20 feet. 

A sewer outfall, marked by -l piles, projecting but a short 
distance above high water, lay 215 yards from and on line with 
the outer face of the T-hcod of the Government Wharf and 
crossed the western part of the inner harbor. 

Basilan Strait, separating Mindanao from Basilan Island, is 
8 Vi miles w ide and 24 miles long. The Santa Cruz Islands and 
Bank, on the Mindanao side of the strait, divide it into 2 
channels, both equally navigable The northern channel, al¬ 
though the narrower, is generally preferred by sailing vessels 
os it offers the advantage of an anchorage in case of a calm. 

Santa Qua Bank is a coral bank, the northern edge of 
which is I Vi miles from the coast of Mindanao. A channel 
with a least depth of 8 fathoms crosses the middle of the bank 
in a northwest-southeast direction. 

Little Santa Cruz Island, on the northern edge of Santa Cruz 
Bank, about 2 miles southwesrward from Zamboanga, is 
mile long and 31i mile wide Each end is prolonged by a drying 
reef. Shoal water extends from the western reef for a distance 
of I Vi miles from the island 

Great Santa Cruz Island on the eastern end of the bank 
southeastward from the smaller island (from which it is 
separated from Little Santa Cruz by a channel 6 to 8 fathoms 


deep) is miles long and nearly 1 mile wide It is fringed 
by a narrow reef. 

The anchorage off Zamboanga is not good The coast drops 
otf rapidly and outside the 12-fathom contour the bottom is 
hard and uneven Vessels anchor anywhere in front of the 
town, not going inside the 10-fathom contour as the water 
shoals rapidly. This anchorage is exposed to gales from the 
west and southeast A heavy sea sets in with these gales and is 
increased when the flood stream sets against the wind. 

An occulting white light. 64 feet above high water and visib'c 
13 miles, was shown from the summit of Little Santa Cruz Is¬ 
land. 

Before the war a fixed red light, 36 feet above high water 
and visible 9 miles, was shown from the T-hcad of the Govern¬ 
ment Wharf at Zamboanga. 

At Zamboanga there are generally two tides in the lunar day; 
but at equinoctial quartermgs. and when the moon has a high 
declination, there may be but one tide. 

The high water interval at Zamboanga is 6 hours 29 min¬ 
utes. The higher high water height is 3.3 feet, and the lowest 
tide subsides to minus 1.5 feet below mean lower low water. 

In Basilan Strait, the tidal streams follow the direction of the 
channel. Near islands ^pd shoals they follow the edge of 
the reefs, attaining velocities of 5 to 6 knots. The current sets 
both west and cast with equal strength in the roadstead off Zam- 
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boangs, bur it has been observed to set coonnoously nwud 
with varying velocity for 24 houn during a period of north¬ 
westerly winds. A current i n di ca tor is located on the wharf at 


usted of a reinforced concrete T-hend wharf, approached by a 
reinforced concrtst pier wh*h mended from a reclaimed area 
fronted by a concrete bulkhead A reinforced concrete boar 
pier mended eastward from the approach pact and parallel to 
the T-faead wharf (PlGURR VI • 14). These facilities are listed 
m Tabu VI - 3 and are keyed to the port plan (Reference num- 


The mean annual temperature ■ 79-8*. with a maximum the T-faead wharf (PlGURR VI - 14). These facilities are listed 
of 92.1 \ and 712’ is the minimum. The average annual ram n Tabu VI-} and are keyed to the port plan (Reference num- 
fall is 43.07 inches, and the mean relative hunudity. 84.6 per ben I so 8. Fkuri VI - 2). The estimated unloading ca- 
ceni paoty is baaed on the handling of general cargo An eight-hour 


<*) UmJmg fstiluiti The facilities at Zamboanga coo- day is 


Tabu VI. 3 

PIUS AND WHARVES AT ZAMBOANGA MINDANAO ISLAND 


GOVMMMSNT WHASf (T-head ) 


Govunmsnt WKAir (Approach Pwr—Ouwr 


Owned and Opmied by 
Purpow for which u*d 
Type of construction 


Description 

Depth of -iter 
Berthing ipete ....table 
Width of apron 
Deck shove low w.ter 
Capacity (lb. pei iq fU 


Om end of approach pwr ia from of »owo Eawnla (ton Bow Pier to T-hcad 


pdeduewr feeden 


Coastal wad medium used craft General cargo 
pJwg Mai Remforcad roocrew deck on concrete pd.ng 


Transit ihrdi 

Mechamcal handling faciiitwt 
Railway connecuona 
Waier supply 
Electric current 

Ei>united capecity of terminal, ihort 
tom per day 


number on map iFutisa 


Face or 

Inner Wesana 

Inner lawrtn 


Ouwr Sale 

Sals 

Ms 

Face 


(feet) 

flees) 

(feet) 

800 

IM 

480 

140 

2S-50 

20 

20 

20 

BOO 

163 

480 

140 

Opra.hwf 



Open wharf 

Nodars 



No data 

No data 



No data 

bgh-d 



Lgbwd 

Nona 



None 

Noew 



Noew 

None 



None 

Fresh water a 

..liable 


Fresh warn 

No Jaw 



No data 

1.100 





Berthage for one 600kw. 4V>fooc and Wbot 
vewrl with draft. cfW.ro.ud iMoot. wpec 


GovaaNMOrr Whasi (Approach Per Western OomNMDn Shah (Boat Pwr) 


Owned and Operand by 
Purpow for which uard 
Type of constructioa 


Estrada from ahore ■ T head 
Seaw 

Coastal and mall craft general cargo 
Reinforced ccn c rc t e deck on concrete 


Co ast a l ard imaU craft, general cargo 
Reinforced concme deck on concrete piling 


Description 


berthing ipacr available 
Width of apron 
Deck above low water 
Capecity < lba. per sq. ft) 
Lighted or unlighted 


463 

Opra-hwf 
No .lata 
No data 


A) 

Open wharf 
No data 
No data 











TranMt »hed. 

Mechanical handling facilitM* 

Railway connection. 

"•« .apply 
Electric current 

Eatimated capacity ol terminal, »hon 
tom per day I 


Rr/rrentr a 

VI • 12) 


oa m*p I FlCUIB 


Ptedi water available 


Her (hi j|t 2 cUaa P 


location on water (root 


GOVMNMBHT WliAir (Approach Pier-.mhore 
end. eawern a*de) 

In rear ol Government Wharf 


Treth water available 


Berthage I daaa P (wuih aide) 


Govmnmunt WH*«r (Haatern bulkhead) 

Eaarward from approach pier and fronting reclaim 
id area 


Owned and Operated by 
Purpuae (or which uacd 
Type ol conMruction 

Deacriptkm 

Dimension! 

Depth ol water 
Berthing ipace available 
Width ol apeon 
Deck above low water 
Capacity (lb. per «| It.) 
lighted or unlighted 


Trannt died. 

Mrchanical handling (acilitie. 

Railway connecnona 
Water .apply 
Electric current 

Kinmated capacity ol terminal, duet 
tom per day 

Remark. 


Lighter, and mull contral cralt 
Reinforced concrete deck on concrete piling 

Pace 

(leet) 

2*0 

15 

280 

Open wlurl 
No data 
No data 
Lighted 


Predi water available 


Lighter, and .mail cralt General cargo 
Concrete bulkhe*! wall wnh a filled are. behind 

Pace 

(leetl 

m 

H 

850 

Open wharl 
No data 
Unlimited 
No data 


Berthage I Cka, P 


Berthage 2 cUaa F 

Haa 5 .....way landing, at intend. along Ik. 


K»/*rnwr * 

VI - 12) 


location on 


number on mnp (PKJUU 


Owned and Operated by 
Purpoer lor which uied 
Type ol ccmatruction 

DcKnption 


Depth oI wW 
Berthing .pace avad.ble 
Width ol apron 
Deck above low water 
Capacity <lba- per tq It > 
Lighted or unlighted 
Tramit dtedi 


Gov IRNmint WHAar (Wctern bulkhead) 
Wewward from approach pier and Ironting 
claimed area. 


Lighter, and mull cralt General cargo 
Concrete bulkhead wall with (ill area behn*l 
Face 
(leet) 

500 

15 

500 

Open wharl 
No dau 
Unlimited 
No dau 


Govibnmbnt WllA»r (Boat Ba»in Quay) 
Weatern end ol reclaimed are. 

Sure 

lighten and mull cralt General cargo 
Concrete bulkhead wall with fill area behind 
Face 
I lee.) 

500 

4V5-6 

500 

Open wharl 
No data 
Unlimited 
No dau 
None 


None 



Tabib VI - 3 (Continued) 


Kefettnee number on map ( FIGURE 

VI . 12) 

7 


8 

Mechanical hanJIing facilities 

None 

None 


Railway .connections 

None 

None 


Water supply 

No data 

No data 


Electric cuttent 

No data 

No data 


Estimated capacity of terminal, short 
tons per day 

250 

— 


Remarks 

Berthage 1 class F 
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FIGURE VI • 14. '/.4mbo4ng4. 

.Aerial view of Government Wharf prior to completion of bulkhead* and breakwaters. showing type of construction. 15 September 1956. 


The reclaimed section, probably available ftir open storage, 
had an area of about 11 acres. There were about 1,970 linear 
feet of bulkhead, of which about 1.430 linear feet were usable 
as quays by small craft (FIGURE VI -15). 

There were a customs warehouse and numerous private ware¬ 
house’s and storage sheds. The private warehouses had a capac¬ 
ity of about 5.CMK) tons 

A commercial towing company had I light towing launches 
and 2 small sea going tugs. Six sea going and I harbor lighters 
of 50 to 100 tons capacity were available. 

fr) Clearance facilihei. There were no cranes. All cargo 
was handled by ship's tackle and was hauled to and from the 
ship's side by trucks. 

There were no railroads. 

Roads led from the wharf to the town and warehouses and 
connected to the highways which extended along the coast. 

Experienced gangs of native stevedores were available. The 
discharging rare was from 1 5 to 30 tons per stevedoring gang 


per hour depending on the cargo. The loading rate for lumber 
was alxmt I O.OflO board feet per hatch per hour. 

The discharge capacity of the port is estimated to have been 
2.420 short tons (2.000 pounds) of general cargo daily, 
handled at vessel berths, assuming an 8-hour day. 

(J) Atailabilily of lapplies. Water in ample quantities 
and of good quality was available on the wharf. 

No hunker coal or fuel oil was available. The wharf was 
lighted. 

(e) Repair factinia. There were no dry docks. Facilities 
for repairs were limited The marine railway at Zamboanga was 
capable of hauling out a vessel of 50 tons, with a length of KM) 
feet and draft of 9 feet. There was a machine shop in Zamboan¬ 
ga where small repair work could be done. 

(7) Cotabato. Mindanao Island (7 14’ N. 124° 15' E). 

Cotabaco is on the left bank of the north branch of the Min¬ 
danao River about 5^ miles above Cotabato entrance through 


I 
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PlfttiRH VI • 15. Zamboanga. 

Aerial view, looking northwest, showing reclaimed area and detached breakwarer 9 January 19*9- 


which it reaches lllana Bay (FlGURK VI • 16). It was the cen¬ 
ter ol trade for the Mindanao Valley and the surrounding coast- 
al area. The landing facilities were located in front of the town 
along the south shore of the Mindanao River. 

U> Harbor. It is a river port,communicating with lllana 
Bay by a channel with a least width of about 60 yards and a 
controlling depth (1939) of 5 feet over the bar at the entrance. 
The bar at Cotabito entrance is reported to lx- shoaling gradu¬ 
ally, and is subject to change during freshets. In 1939 it could 
he crossed at high water by small vessels drawing H to 9 feet 
Local knowledge is necessary both for crossing the bar and 
navigating the river. 

At 21 miles above the sea the river divides into 2 arms which 
discharge into lllana Hay about 4>/j miles apart, forming an 
extensive delta. Numerous small channels connect the 2 arms 
The northern arm on which Cotabato is located, is the wider 
and deeper and is navigable for small steamers to the port, lav 
cal river boats drawing 5 to 7 feet normally operate from Cota- 
bato to Paidu-Pulangi, 27 miles upstream, and at periods of 
high water the same boats continue up the river a distance of 
52 miles. The larger ocean going vessels which formerly called 
at Cotabato now anchor outside and discharge into lighters. A 
number of private beacons marked the channel to Cotabato 

Opposite the town the river is from 300 to 400 yards wide. 
The bottom is soft mud. The channel, between the town water¬ 
front and 2 islets in midstream (FlGURK VI - 17), forms a ba- 
sin with an area of about 15 acres and depths of 5 to IS feet. 
Because of the strong current it is difficult to turn a vessel 
during ebb tide. 

The best anchorage is in lllana Hay. northwest of Cotabato 
entrance, in depths of 5 to 20 fathoms over mud bottom about I 
mile from shore At times during the height of the southwest 
monsoon this anchorage becomes decidedly uncomfortable. 
Small vessels can anchor closer inshore, in depths of 9 to 15 
feet, over mud on the edge of the reef northeastward of Panali- 
san Point, the northern point of Cotabato entrance. 

A flashing white light. 33 feet above high water and visible 


7 miles from 65 to 204 ", was located on the southern point of 
Cotabato entrance. 

The high water interval at Cotabato is 7 luiurs, 05 minutes. 
The height of higher high water is 3 5 feet above mean lower 
low water. The lowest title is 1.5 feet below mean lower low 
water. The currents in Mindanao River are strong Title rips 
excur off Cotabato entrance. The tidal currents in lllana Bay 
flood southward and ebb northward. 

The mean annual rainfall is H9.73 incites. 

(b) UnJing lacihliei . The facilities at Cotabato arc key 
cd to the port plan (FlGURK VI • 16). A concrete and sheet pil¬ 
ing quay about 725 feet long was constructed along the river 
bank (Reference number I, FlGURR VI - 16). The depths 
alongside in June, 1937. ranged from 7 to 14 feet at low water. 
The eastern of two small municipal wharves (Reference mini 
her 3, FlGURK VI - 16) had a depth of 14 feet alongside; the 
western wharf (Reference number 2, FlGURK VI - 16) had a 
depth of 4 feet. There were no cranes 

A shed, approximately 200 feet by 25 feet, in flic rear of the 
quay, was probably a warehouse (FIGURE VI • IS). In the im¬ 
mediate vicinity of the quay an area of about 2 acres was avail¬ 
able for open storage space. 

Lighters and tugs were available for the transportation of 
cargo to and from the anchorage off the river mouth. 

(c) Clearance lacihliei. Before the war there was regular 
steamboat communication with Davao and with Manila via 
Zamboanga. Several small river steamers or motorboats made 
daily trips to Paidu-Pulangi. 27 miles up the river from Cota¬ 
bato. and at periods of high water these boats continued up 
the river to Fort Pikit, a distance of 52 miles. There were no 
railroad facilities in the port. Trucks had access from the water¬ 
front to the island road system. 

(J) A tail ability of supplies. Fresh water was scarce. Die¬ 
sel oil. gasoline, and kerosene were obtainable. 

(e) Repair lacihliei. Only minor repairs were possible at 
a small machine shop. Welding equipment was available. 
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FlGLll VI. 16 CouUo 

Skmh showing location o I Cotafaoso (mwt > and p<*« plan showing loc.non o / facilities 


<8) Ditto, Mindimo blind (7'04'N, 125’ 37'E). 

Davao is dose to the mouth and on the north bank ol Davao 
River in the northwestern part ol Davao Gull (Figure VI . 
19). It was the commercial center ol southern Mindanao and 
the leading Philippine port for the export ol hemp. The port 
area is at Santa Ana. about I mile to the cast-northeastward. 
Practically all of the trade of Davao was handled at the Govern 
ment Pier at Sanra Ana. which had highway connection to 
Davao Other landings within the harbor limits were located at 
Ipil, Lanang Point, the petroleum terminal for Davao ( Figure 
VI - 20). Hang and Tambungon. I Vi. iVt, 714, and 10V* 
miles, respectively, northeast of Santa Ana. 

The Davao River was little used except by fishermen, and 
local knowledge is necessary for crossing the shoal area across 
its mouth. There are depths of only 2 or 3 feet on the bar at 
low water and the channel changes frequently in freshets. 

<i) Hi’bor. The limits ol Davao Harbor include the area 
of Davao Gulf, west and northwest ol Samal Island, from Du- 
malag Point, about 3 miles southwest of the mouth of the 
Davao River, to the mouth of the Lasang River, about 13^ 
miles northeast of the Davao River (FlGURB VI - 19). 

Davao Gulf is about 33 miles wide at the entrance between 
Cape San Agustin and Calian Point, and recedes northward 
about 70 miles. Samal and Talikud Islands lie in the northern 
part of the gulf. The area north of the islands is well protected 


and rarely become* rough, even at the height of the monsoon 
The middle of the gulf n deep and clear. The shoals which 
fringe the western shore do not extend seaward over I Vi miles, 
while in the eastern part of the gulf there arc a number ol 
dangerous detached shoals and reefs lying from 3 to d miles 
from the coast and foul ground at a lesser distance. 

The harbor at Santa Ana is naturally sheltered from west to 
north by the mainland, and to some extent from northeast to 
east by Samal Island. During the southwest monsoon the sea is 
choppy. Off Santa Ana, the 5-fathom contour is 200 to -100 yards 
offshore. The approach from the southward is deep and dear 
of dangers The northern approach is through Pakiputao 
Strait, which separates Samal Island from the mainland and has 
a minimum mid-channel depth of Id fathoms This strait is V5 
mile w ide and has a depth of 19 fathoms in the narrowest part 
A 21^-fathom rocky detached shoal lies near the southern en¬ 
trance. t* mile offshore and 2 miles 56* from the northern 
entrance point to the Davao River There are several dangers 
in the northern part of the strait. 

From Dumalag Point to the mouth of the Davao River, the 
coast is low. swampy, and bordered by a sandy beach. Shoal 
water extends about 14 mile offshore, beyond which the water 
deepens rapidly. 

The harbor at Ipil is a small basin formed by a break in the 
shore reef, near the southern entrance to Pakiputan Strait. 











ncuu vi. i7. 

Arrul v»r» ol C.x»b«to. looim* norchwcv 




Page VI - 20 


PORT FACILITIES 


The Government Pier at Santa Ana (Reference number I, 
Figure VI • 19) consisted of a reinforced concrete outer section 
75 feet by 326 feet and a solid-fill inner section 75 feet by 238 
feet, with steel sheet piling along the north side. In August 
19-10. the depth at the head of the pier was 25 feet. On the 
north side there was 25 feet at the outer end, gradually shoaling 
to 10 feet about 180 feet inshore On the south side, there was 
16 feet at the outer end. gradually shoaling to 6 feet about 180 
feet inshore. Dredging proposed would have provided a berth 
on the north side of the pier about -190 feet long, with a depth 
of 30 feet, and a berth 260 feet long and 15 feet deep along 
the outer part of the south side. The present status of this im¬ 
provement is unknown, 

All cargo was moved by flat rail trucks from wharf to ware¬ 
house. 

The pier was lighted The pier could probably accommodate 
I vessel 200 feet long with 12 -foot draft on the north side 

At Ipil, I V] miles northeast of Santa Ana, there was a small 
pier (Reference number 2, Figure VI • 19). 

At Laming Point, 3'/.i miles northeast of Santa Ana, were 
the wharf and buildings of the International Harvester Com¬ 
pany and the wharf and oil storage tanks of the Asiatic Petro¬ 


leum Company (References numbers 3 and 4. Figure VI • 19). 
These wharves, about 150 yards apart, the former of open 
timber pile, and the latter of concrete construction, were built 
parallel to shore, with approach platforms. The outer face of 
each wharf was about 200 feet long, with a depth of about 26 
feet alongside. The Asiatic Petroleum Company wharf had a 
I-ton hand crane and pipelines to the storage tanks. (Figures 
VI -20 and VI-21). 

At Hang, IVa miles north-northeast of Santa Ana, there 
was a small timber pier (Reference number 5. Figure VI - 19) 
serving the sawmill, which was the terminus of a logging rail¬ 
way. 

Tambungon, \0Va miles north-nonbeast of Santa Ana. was 
the terminus of a logging railway. A stone pier (Reference 
number 6 . FIGURE VI - 19), 1.300 feet long, with adepthof 15 
feet at its end, extended from shore over a mud flat, which is 
practically bare at low tide. 

There were several private warehouses in the rear of tlie 
Government Pier at Santa Ana. Details of 5 of these arc shown 
m Table VI. 4. 
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FlC.UXI* VI . 20. On jo. 

Aerial vie* of lining Point installations, looking west-northwest, showing facilities ol Imernational Harvester Company (left) and Asiatic Pc- 

trolcum Company (light) 


Tai»lp VI - 4 

WAREHOUSES AT DAVAO. MINDANAO 

Rr.r No 

on Map l.viiMAirti 

i Motto Axpxoximatx <;«<>" ll.oox 

VM9l OWNM OX OPIRATM I)imissions Spaip 

1 Kcr & Co. (FlQ VI • 22) 125* x I50' 16,250 sq ft 

2 Hinton, Orth A Stevenson 160’x 65* 10.400 sq It 

5 Columbian Rope Co 155* x 90* I2.l50tq.fi. 

4 International Haivcstet Co 2J5* x 65* 15,275 t<| it 

5 Mitsui Bussan Kauha 225* x 120* 27,000 sq. ft 


facilities at Santa Ana, and only logging railways to Tibungko 
and Tambungon. 

Stevedores were available. The loading rate for hemp and 
copra was 10 tons per gang per hour, and for logs or lumber, 
8,000 to 10,(MM) board feet per gang per hour The rate of dis¬ 
charge was 20 tons per gang per hour fat general cargo, and 
6,000 to 10,000 board feet for lumber per gang per hour. 

<d) Availability of lufifilia, Fresh water, suitable for 
boiler purposes, was piped to the pier at Santa Ana Coal and 
bunker fuel oil were not available. Gasoline, diesel oil, and lub¬ 
ricating oil m tins and drums were available at Santa Ana. At 
the Asiatic Petroleum Company Wharf at Lanang Point, diesel 
oil and gasoline wyre supplied to shipside by pipelines from 2 
large and 2 small storage tanks. Food. ice. and other supplies 
were available. 

<c) Rtpair facilities. Japanese sources rc|sort that a ship¬ 
building yard for medium-sized vessels has been established at 
Santa Ana. Only minor repairs were possible. There was a ma¬ 
chine shop in the town and welding and casting equipment were 
available. About 600 yards north of the pier at Santa Ana there 
was a small private marine railway, entirely lured at low water, 
for handling craft up to 40 feet long and not over 4 feet draft. 

C. Sulu Archipelago. 

(!) Jolo, Jolo Island. (6 04' N, 121° 00' E. HO chart 

4513). 

Jolo is a provincial capital and a port of entry at the northeast 
corner of a small indentation in the northwestern part of the 
island of Jolo. It was the only important port in the Sulu Archi¬ 
pelago and had an extensive trade, primarily with the other 
islands of the Philippines (Figure VI - 25). 


81,075 tq. ft 


The storage capacity of the warehouses has been estimated 
at about 4.000 tons. Open storage space, about 1 acre in extent, 
was available in a park adjacent to file pier. 

There were 2 warehouses at Ipil. A warehouse, 180 feet by 
100 feet, was located in the rear of the Asiatic Petroleum Com¬ 
pany wharf, at Lanang Point. 

Harbor craft based at the port on June 50, 1940 is listed in 
Tahi.e VI - 5. 

Tablh vi - 5 

HARBOR ( RAFT AT IMVAO. MINDANAO 
Numbix Tyth Nit Km. Tons 

15 Lighten 1.785 

II Scows 1,655 

55 Fishing boats - 

45 Launches - 


Two sea-going tugs were also available. There were no light¬ 
ers for handling bulk liquid. 

(c) Clearance facilities. A road connected Davao with 
Santa Ana. Lanang Point, and Hang. There were no railroad 












W'jrrtviuw ( Reference number I. FlGURt VI - 19). m pan mo »t Sum* An*. 1959. 


(a) Harbor. Jolo Harbor b defined as the waters within 
the following boundaries from Brian Point along an imaginary 
line extending from Belan Point to the southwest point of Mar- 
ongas Point to its intersection with an imaginary line drawn 
due west from Daingapic Point, thence along an imaginary- 
line from this point of intersection to Daingapic Point; thence 
along the northwest shore of Jolo Island to Belan Point, the 
place of commencement The water shoals rapidly inshore The 
60-foot line is less than 500 feet from the end of the pier. The 
entrance channel is clear of reefs, and has sufficient depth for 
any vessel which could berth at the principal per 

The port is sheltered from the southwest but fairly open in 
all other directions. The best anchorage is northwest of the 
lighthouse on the main pier. Depths here are from 72 to 84 
feet at mean lower low water. Along a line drawn parallel to 
the shore at the 8-1-foot point there should be about five first- 


class berths. Additional berths within the limits of Jolo Harbor 
could be secured by anchoring further offshore but the shelter 
would be increasingly poor. 

During the northeast monsoon ships may have to anchor in 
the Ice of Marongas Island across the channel from the port. 
Because of strong tidal currents, this anchorage is poor. 

There was a fixed red light on the north side of the mam pier. 
It was on a white steel frame tower 54 feet high and was visible 
for seven miles. 

Tides on the north coast are chiefly diurnal. The diurnal 
range is 2.8 feet. 

(b) UnJmg faeiiiliei. There w-cre only two piers. The 
principal pier was a concrete structure at the end of a stone 
causeway which extended northwest from the north gate of the 
town (Figure VI - 24). The seaward face was 280 feet long 
and had a depth alongside of feet; the northeast side was 245 
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feet long and had depths of 12 to 27 feet; the southwest side 
was 162 feet long and had depths of 16 to 38 feet. These depths 
are at mean lower low water. There was a small boat basin on the 
southwest side. The Chinese pier, south of the principal pier, 
was a wooden structure with houses of the Chinese settlement 
along one side. The bottom alongside the pier dried at low 
water. 

A cargo shed was on the main pier and warehouses were in 
the town. They could accommodate about 30,000 tons of cargo. 

There was no cargo-handling equipment. 

There were privately owned gasoline launches and native 
Ixiats but neither tugs nor lighters. 

(c) Clearance facilities. Jolo was connected by road to all 
the principal settlements on the island. 

In normal times regular steamship services were maintained 
with all ports of the Philippines Service with Borneo and 
Singapore was irregular. 

The discharge ca|*city of the port is estimated to have been 
about 223 short tons ( 2.000 pounds) per day. 

(*/) Availability of supplies. Fresh water for drinking pur¬ 
poses was piped to the principal pier. A charge of 30 centavos 
per cubic meter was made 

Supplies of food were limited. 

Gasoline, dicse! oil, and lubricating oil in drums were avail¬ 
able m small quantities. 

Ice was manufactured in Jolo. 

(r) Repair facilities. There was a small marine railway a 
short distance north of tlvc pier. It could handle launches up to 


30 feet long with a draft of up to 3 feet. 

Two small machine shops were available for minor repairs 
One was in the ice plant and the other in the garage. 

D. Northeast Borneo. 

(I) JesseltoH. (3° 39' N. 116° 04' E. HO 2441 and HO 
2303). 

Jcsselton is about I Va miles south southwest from Limpat 
Point, on the eastern side of Gaya Bay. It was the chief town 
and port of the northwest coast of Borneo and was the usual 
residence of the Governor for about half the year (FIGURES 
VI. 25 and VI-26). 

(a) Harbor. The harbor is about 2.400 feet wide off the 
end of the pier. Vessels up to 7,000 tons could be accommo¬ 
dated The approach is easy and no dredging is necessary to 
maintain depths in the harbor. 

General depths in Jcsselton Harbor arc from 36 to 48 feet. 
Depths in the entrance north of Gaya ate sufficient to admit 
any vessel which can lie in the harbor. Though there arc many 
shoals, they were well marked. The least depth in a southern 
entrance used by small craft is 6 feet at mean lower low water. 

The harbor is partially open to the north, but is protected to a 
certain extent by Plompong Island Reef and Sapangar Island 

There is a fairly secure anchorage with depths of 36 feet 
about 900 feet from the pier light. It should provide one first 
class and one second class berth There is another first class berth 
in Gaya Harbor. Sapangar Bay which is the northern part of 
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cicrn notice were Riven. Some vegetable* and bread were avail- 
able. 

Deck and engineering supplies were available in limned 
quantities. 

The Shell Oil Company had scorage capacity lor 6.000 gal 
Ions of gasoline and usually kept that amount on hand. The 
Socony Oil Company had storage facilities for 1,000 gallons 
Gasoline was available in 4 gallon tins and 65 gallon drums 

The Jcssclton lee and Power Company, Ltd. provided Jcssel- 
ton with ice. electric light, and power. It was located near the 
shore between the pier and the town. 

<*) Repair Fadlilui. There were no ships' repair facilities 
at Jcssclton. However, there was a railway repair shop where 
minor repairs might he accomplished. There was an electric 
spot welding plant at the Jcssclton Ice and Power Company 

(2) Sandakan (5 50' N. 118° 07' E HO 2797). 

Sandakan on the northeast coast of Borneo, is on the northern 
shore of Sandakan harbor V\ of a mile inside of Tanjong Papal 
< FiCfURH VI • 29). It was the principal town of North Borneo 
and the headquarters of the British North Borneo Company. 
The |>ort could handle general cargo. 

There was a radio station anil a local automatic telephone 
system. 

U) Harbor. The harbor is large, l'/j miles wide at its 
entrance between Bahala Island and Tanjong Aru. and more 
than lour or five miles long. According to the Pilot, the port 
consists of the whole of Sandakan Bay which is defined as those 
waters bounded ( I) by a line drawn in a west southwesterly 
direction from the north point of Bahala Island to the main¬ 
land, (2) by another point drawn from the north point of Ba¬ 


hala Island to the easternmost extremity of Tanjong Aru and 
(J) by the south side of the bay. together with the rivers and 
the arms thereof so far as navigable. At least half this area has 
depths of more than 2*1 feet at mean lower low water. 

From the entrance to the head of the harbor, depths vary 
from 18 to 96 feet at mean lower low water, but a bar with 
depths of from 18 to 30 feet lies across the whole mouth of 
the harbor. The least charted depth in the track over the bar is 
24 feet, but nothing less than 30 feet has been reported. On 
22 March 1931, the Cunard liner Franionu, drawing 26 feet, 
entered the port at high water spring tide. 

Shelter is excellent throughout most of the harbor. 

North of Pulo Bai, the harbor widens into a spacious basin 
about three miles in diameter and this constitutes the usual an¬ 
chorage. Elton Bank immediately north of Pulo Bai has depths 
of from 6 to 18 feet at mean lower low water, but throughout 
most of this basin depths are from 30 to 51 feet In this basin 
there is room for about 40 first-class berths The most convenient 
anchorage is about 2,100 to 3,600 feet south of the government 
pier. Depths here arc from 42 to 51 feet. 

On the main wharf (5 50' N. 118 07' E) there was a 
fixed red light with a green vector (UK) candlepower) on a 
tower i8 feet high This light was visible for 7 miles. The red 
sector was visible cast of At|ch Rock; the green, west of At>ch 
Rock. 

A light buoy, painted red, flashing a white light every 3 
seconds marked the western side of Atjch Rixk This rock was 
the only detached danger off the town of Sandakan. It bears 
NO from the eastern extremity of the south pier and is 2,100 
feet distant. 



FlGURl VI - 27. Jenehon. 

Looking west at the pier The buildings are the customhouse, warehouses and quarters for coolie labor No date ONI 129-247. 
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A cone and lull tide signal was hoisted on a sin,ill mast on 
the center of the government pier to show the state of the tide to 
approaching vessels. The cone point down indicated flood tide; 
the cone point up. ebb tide; the ball, slack water. 

At Sandakan the spring range is 4 feet. The tidal currents 
turn with the time of high and low water by the shore. At 
springs the ebb attains a maximum velocity of I Va knots. 

[b) landing fscililiti. The only important wharf was 
the property of the government (Figuri: VI . 30). It was sub¬ 
stantially built. 450 feet long, and for 223 feet had a width of 
M feet The remainder was huilt against reclaimed land. The 
depth alongside was V) feet at mean low water springs. Twenty 
feet in front of the wharf there was a depth of 23 feet at mean 
low water springs. By breasting off for this distance vessels 
drawing 26 feet could use the wharf at high water. Vessels 
loaded or discharged cither alongside or by lighter. Electricity 
was available. 

Near the shipyard about 1.800 feet northeast of the govern- 
ment wharf there was a pier with a depth of 11 feet at its head 
(Figuri: VI - 311. On it was a 15-ton fixed hand crane. The 
coal dock west of the government wharf has been demolished 
In addition, near Sandakan. there were four small jetties, pri¬ 
vately owned. 

There were good storage facilities at the wharf A bonded 
store under the customhouse- measured 70 by 61 feet. The wharf 


(i) Liubas (Tarakan) Tarakan Island (3' 17' N. 117 
35' E. BA 3577. HO 3095). 

The port of Linkas is on Tarakan Island 2 miles from 
Tarakan (Fu.uri, VI - 32) and was jyimarily an oil exporting 
port. 

There was a radio station 3 miles from the landing in a 
slight depression 900 feet northeast of the road from I.inkas 
to Pamoesian. 

(a) Harbor. Depths are ample, and deep draft vessels 
(drawing at least 30 feet) could come alongside the oil docks at 
all times There were no bars in the channel and the entrance 
was well marked. In normal times pilotage was compulsory. 

The limits of the port of Linkas arc defined as follows; those 
waters within a circle with a radius of 1.5 miles described from 
the head of the north wharf. 

The harbor is secure in all weather. 

Ships could anchor safely in 66 to 72 feet of water close to 
the pier, and further offshore there is reported to be space for 
12 to 15 1.800 foot berths in 42 feet and many berths in 24 
to 30 feet. These depths arc believed to be at mean lower low 
water. 

Another anchorage north of I.inkas can accommodate a large 
number of destroyers or submarines. The entrance has two 
channels. The least depth in either is 36 feet, the least width 
Vi a mile. 

The port was well marked by a light vessel, 3 lights, a 
beacon, and 2 light buoys. They were as follows: 


® • 


FiiitiRi: VI - 28. Jturbo*. 

Ixxxkmg southwest at the railroad tricks on the pier 
No date ONI 129 452 


warehouse No. I measured 59 by 50 feet. No. 2. 43 by 37 
feet, and No. 3. 30 by 46 feet. 

There were 26 lighters with a total capacity of 8,000 tons 
which could be used for loading ships anchored in the stream. 

(c) Cl tar ana faalmts. The roads at Sandakan were as¬ 
phalt and well-kept. They were 20 feet wide. The two longest 
were Leila Road which ran almost west from Sandakan for sev¬ 
eral miles, and a road which ran about 17 miles north by north¬ 
west into the jungle. 

There was a small narrow-gauge railway on the pier north¬ 
west of the government wharf. Another short line ran 8 miles 
into the jungle. 

There was a weekly steamship service to Singapore and local 
ports, j monthly service to Hong Kong and Australia and bi¬ 
monthly service to Manila, Australia, and Hong Kong. 

The discharge capacity of the port is estimated to have been 
about 450 short tons ( 2,000 pounds) per day. 

(J) Availability of suppliti. Water for drinking purposes 
could be obtained from a hydrant on the government wharf. 

Beef, bread, and vegetables could be normally obtained in 
small quantities. 

Engineering and deck supplies were obtainable. A stock of 
160,000 gallons of gasoline was maintained. No oil was avail¬ 
able. , , 

(e) Repair facdiliei. There were no drydocks available at 
Sandakan. There was a patent slip belonging to the British 
Borneo Timiser Company near the pier. It had an extreme 
length of 400 feet, and a cradle 150 feet long. The draft on 
the keel blocks was 5.6 feet forward and 10.6 feet aft at mean 
high water Springs. The lifting power of the slip was 500 tons. 

Near the patent slip was a small foundry and a shipbuilding 
yard w ith two launching berths. The yard was about 1.8(H) feet 
northeast of the government wharf. Lighters up to 100 tons dis¬ 
placement had been built in this yard, 
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IjrAan Pilot light Vmd t\ l-T MT N, 117* 52* 30* E). 
j two mavicvl block vrud wuh Torakon painted in white letterv 
•»n 'he vide It showed j Hjthmg white light 1220 taadlcpowcf. 
(•crri.xi I*) vevundv. Havhutg 4 vevundv, eclipsed 12 seconds) 59 feet 
above high water and wav visible lor 12 miles A hied red light 
over a fixed white light indicated that pilots were not available 

Link os approach range front t* IV N, 117 17’ E), a 

fixed red light I <0 cundlcpowcr i on a white iron framewuek 33 
Icet high, visible for 7 milei 

l.inkav approach range rear, a Havhmg white light (period 5 
vexondv. flashing I second. eclipse 2 seconds. 1 M) ianllepower i on 
a white iron frame 59 feet high Ihe light was visible for 12 
miles 

1 lie 2 range lights were 5,000 feet apart 

Mcngachu point hghr, . fad ml light < 20 .andlepower i on a 
white iron framework 26 feet high li wav on the edge of a reef 
on tlie wc-vt vide of the point at l 15' N, 117 57* E and wav 
visible for 6 milev. 

A bla.k concrete beacon with a trumated cone top marking a 
vhual with a depth of 18 feet and about 2.025 feet west from the 
head of tile northern pier 

A light buoy, painted white, moored on die eavtern vwie of a 
vhoal with a depth of 19 5 feet which lay aboui 1,500 feet vKith 
of the outer end of ihc northern pier at l.inkav. 

A light buoy painted black, marking a vhoal with a depth of 
19.5 feet of water about 'J mile vouth of ihr northern pier 

TkIcs vary but .ire dominantly semidiurnal The spring 
range is 9.3 feet. During May and June and November and 
December rhe highest possible rule tlut can be expected u 2 .2 
fex-r aiHivc iIk mean level. The lowest possible rule that can be 
excepted is about 1.5 feet below else mean level and occurs at all 
semi-diurnal spring tides 

(A) landing ImiIiiui. There were two T-shaped piers 


at Linkas The northern pier was about 1.050 feet long with .i 
deprh at the head of the pier of 30 feet at mean low water 
springs ( Fh.lhi VI - 33). The southern pier was 1.362 fcci 
long with a deprh of 33 feel at mean low- water springs along 
side its seaward face (FlCL'Kfc VI - 34) However, one repon 
indicates that rhe depths given above may have been increased 
by dredging to 39 feet Both piers were 6 feet above water ui 
high ride Ships lay at the hejd of the T-shapcd piers and tie-d 
up to mooring pilings on each side. 

On rhe south pier there was a crane of 10 ton capacity mount 
ed on tracks, and a box hoisting gear capable o I lifting a 5(1 
foot motor launch A floating crane of 15-ton capacity wav 
normally moored between the piers, 

A warehouse had ken built at the- end of the north pier. It 
extended south for about 60 feet along the water front. 

it) Clearance jaaliUei. There was good road about 5 
miles long which connected the- piers and the- town to the oil 
fields. 

A narrow gauge railroad, on the- south pier, led to rhe oil 
fields. There were no railroad tracks on the north pier. 

\X'crkly steamship service to Surabaya was maintained by 
steamers of 1.500-2.500 gross tons 

Iankas was almost entirely an oil port but discharge capacity 
for general cargo is estimated to have ken about 225 short tons 
(2.0(H) pounds) per day. 

(d) AiailafaJii) of JHfifiJin. Water for domestic purposce 
was obtained from rainfall, each house having its own supply 
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reservoir. TV industrial supply was pumped from iV Pamoe 
sian River to a reservoir on tV eop of a hill »« of a mile south 
of tV pumping station. Thu water was not suitable for drink¬ 
ing purposes Water was piped onto both piers TV connec¬ 
tions were of 3-mch caliVr. Salt water for fire fighting was sup¬ 
plied by a pump house on tV north pier 

Food supplies were available in small quantities 
At tV north pier fuel oil could V obtained through two 6- 
inth lines and one 4-inch line (standatd fitting); on tV south 
pier tVre were two 10-inch lines and one 6-inch line. TV 
pipeline was laid alongside tV rood which ran from tV pier to 
tV oil field. TV maximum simultaneous discharge to both 
piers was 7.200 pounds per hour. TV maximum discharge to 
tV south pier alone was 4.800 pounds per hour. It was dis¬ 
charged by gravity, forced feed, or both. No gasoline was pro- 
duced at Tarakan; that needed for local consumption was ob¬ 
tained at Balik Papan 

TVre was a good ice plant and a distillery. Power was ob¬ 
tained from tV electricity plant. 

it) Repair facilities. TV only repair facilities available 
were at tV oil field (Pamoesian) TVre were no drydocks 
at Linkas. 

E. Northern Celebes Sector. 

(I) Gorontalo. Celebes Island (0’ JO' N. 123 9 03' E). 

Gorontalo is on tV north coast of tV Gulf of Tomim. 2 
miles northward of Gorontalo roads, on tV tongue of land at 
tV confluence of tV Bolango and Bone Risers. tV united flow 
of which forms tV Gorontalo River (Figure VI - 35). TV 
Gorontalo River discharges into tV head of Gorontalo Roads 
TVre are steep mountains on both sides of tV mouth, with a 
wide plain between tVm at tV junction of tV Bolango and 
Bone rivcrs. 

(a) Harbor. Gorontalo roods, tV harbor for Gorontalo. 
is a natural inlet in tV mountainous coast, receding northward 
about 530 yards TV entrance, between Batoe La jar and 



FigureV|.39 Goromslo. 

Sketch showing location of Gorontalo (inset t and port plan showing 
location of facilities. 


tV lighthouse on tV cast shore, is 425 yards wide and has 
depths of 70 fathoms, decreasing to 30 fathoms near the head, 
where « is about 200 yards wide. Silt deposited by tV Goron¬ 
talo River has reduced tV depth to 3 feet or less at the ex¬ 
treme north end of tV inlet. 

TV roadstead affords poor anchorage on account of the 
great depths. limited space for maneuvering, and tV strong 
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current from the river. There were 3 mooring buoys on the cut 
ink, and I buried anchors on the east shore for shore moorings. 
Vessels should not pass northward of the northernmost buoy, 
as the depths in 1925 were considerably less than shown on the 
chart During the south monsoon, strong winds cause a heavy 
sea and allow little opportunity for vessels to anchor on the 
west side of the anchorage. On the cast side vessels obtain shel¬ 
ter by lying as close as possible to the shore. The best berth is in 
a small bight on the cast side, off the sheds of the K. P. M.. 
where vessels bring a stern hawser to the buried anchors, haul¬ 
ing close under the shore (FlGURli VI - 36). Small coastal ves¬ 
sels moor southward of this place. Vessels can moor farther in- 
side close to the bank of the river, dropping the starboard anchor 
in 8 to 10 fathoms, veering -15 to 60 fathoms of chain, and 
dropping the port anchor in about 30 fathoms. A small stern 
hawser may be brought ashore. There is also anchorage out¬ 
side the river with the lighthouse bearing from 12 to 3*1°, 
distant 200 to 300 yards. The coast reef here is very steep 
(FlGURli VI • 37). 



(2) Manado, Ctlrbtt l,land (I ° 30' N. 124° 50' E). 

Manado is at the head of Manado Bay. on the southern side 
of the mouth of the Manado River, near the northeastern 
extremity of Celebes Island (FlGURli VI • 39 and Plan 62). It 
was the principal town of the Minahasa district, exporting about 
.3,000 tons of copra monthly, in addition to coffee, rubber, and 
other commodities. There were no wharves for large vessels. 
Landing facilities consisted of a basin for praus. inside the river 
mouth, and a wharf south of the river entrance 

(a) Harbor. The port is an open roadstead at the head 
of Manado Bay. The prau harbor is an artificial basin located 
on the left hank of the Manado River at its mouth. 

Manado Bay is about 7 miles wide between Pisok Point and 
Kalasei Point and extends eastward about 4 miles. Depths arc 
great except close under the shore. There arc no outlying shoals 
or dangers. The reef projecting 8(K» yards westward of Pisok 
Point is steep and the greater part dries at low water. Sario 
Reef, Vi mile southward of the light, extends about 7(H) yards 
offshore. The 10-fathom contour is close to the coast reef. The 
bay is open to the west and northwest. High hilly land flanks it 
on the northeast, the higher mountains on the east and south. 

Manado River is shallow, but can be entered at high water 
by craft drawing 5 feet. After heavy rains there is generally a 
very strong current from the river. A stone breakwater, at the 
mouth of the Manado River on the right bank, was 498 feet 
long Another, on the left hank, was 205 feet long. The prau 
harbor, about 350 feet long and 150 feet wide, was used by 
sea going praus drawing (Vi feet. 

Although the bay is spacious and free from danger, it affords 
an insecure anchorage during the northwest monsoon, particu¬ 
larly f f,, n> December through February. 

A group occulting white light, 39 feet above high water and 
visible 10 miles, was located near the beach south of the Manado 
River. 

Fixed green ami red lights were shown from the heads of 
the north and south breakwaters, respectively. 


FlQURI VI. 36. Goronidlo. 

View showing vessel SI anchor on east side of Goronulo Roads 


A flashing white light was shown from the cast bank of th 
toadstead. 

I ides are both diurnal and semi-diurnal, tin- latter prodom 
natmg Spring springs rise 2"> feet, and neaps, from I to I ■/ 
feet. 

During the south monsoon the temperature is generally be 
low 0 in the morning and seldom rises to more than 85 
During the north monsoon the temperature is higher. The aver 
age annual rainfall is 47.8 inches. 

( h ) Landing lafUi/ui. A pier was located on the west side 
of the roadstead. 

The K P M. had some sheds on the east side of the- harbor 
Warehouses on the west side were damaged by enemy planes on 
December 27. 1941. 

Lighters were available (FlGURli VI - 38), hut no tugboats. 
A small steamer of the Gorontalo Commercial Association 
would render assistance, if necessary. 

(•) Clearance fadliliai. Vessels of the K. P. M. called 
regularly. The roads were well-kept and lighted. 

(</> Availability of tuppliei. Water was bad and difficult 
to obtain There were no facilities for supplying it to vessels. 


The tide varies from 2 to 7 or 8 feet. 

The climate is healthful. The mean temperature is 79". 
maximum 97 and minimum 65°; the average annual rainfall 
is 104.8 inches The driest months arc August and September 
and the wettest from December to February. From December 
through February, winds from northwest and wcst-northwcst 
raise such high sea and swell that communication w ith the shore 
is entirely interrupted. 

(A) Landing facilities . There were no wharves for large 
vessels. Alongside the prau basin there were 2 sets of landing 
steps, with a depth of 2 feet alongside. The basin was served by 
a I -ton crane. 

A wharf, about 210 feet long, was located on the southern 
side of the river entrance, which could lie used from 3 hours 
before to 3 hours after high water. 

On the west side of the prau harbor was the K. P. M. ware¬ 
house. On the cast side and also on the opposite side of the river 
were large copra sheds. A Socony warehouse was located on 
the right bank of the river, near the root of the northern break¬ 
water. 

A lighterage company owned 24 lighters of from 4 to 15 
tons capacity. There was a Government wrecking tug of about 
150 horse power, and a steam waterboat of 18 tons capacity. 
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FIGURE VI . SH Cornnidlo. 

View of harbor showing type of lighters based ai Gorontalo. 1937. 


Figure vi . 59. MemUo. 

Ma P ,h,m '"S location of Manado (inset ) and port plans showing 
location of facilities 


(f) Clear once Utilities. K. P. M. and Java-China-Jap 
line vessels called regularly. The roads were good. Coolies w 
used to load lighters. 

U) Availability of supplies. Drinking water was avi 
able. A waterboat of 1H tons capacity could deliver about 
tons jser hour, hut with any sea running this operation was di 
cult. 

Fuel oil was scarce and could be obtained only in small qua 
flic* A ‘ ,hc Shdl ^rd. 3*600 feet south of Manado R.v- 
short pipes extended down the shore into the sea and were co 
nected to submarine pipe lines, permitting ships to dischar 
and refuel about 900 feet offshore. Coal was not obtainable. 

<r) Repair facilities. About 1.200 feet cast of the sou 
breakwater was the K P. M. slipway. On the open beach. 1.0! 
feer north of the north breakwater, was the former Japane 
slipway. Repairs to small boats and small metal castings cou 
be made. 











62. Minor Ports 

A. Halnuhcra Sector. 

(I) I Veda, Halmahera hlamd (0* 20' N. 127* 52' E). 

Weda ii on the wruern .hore of Weda Bay. at the hue of 
the southern arm of Halnuhcra (Figure VI - 40). It was im- 
portant as a Morage place for copra and jungle product*. Port 
facility conii*ted of a wharf, with a warehouse. located about 
V4 mile northeaat of the village. 

<*) Harbor Weda road*, the habor located in the 
northwestern corner of Wed* Bay. is entirely open and affords 
no shelter during the southeast monsoon Jet and Koelefoe is- 
land*. a* well a* the mainland shore. arc fringed by drying reef* 
Bearoni mark the edge* of the rtef. adjacent to the channel, 
and detached ihoal* aouth and loutheait of Koelefoe. Depth* in 
the harbor are from 6 Vt to 11 fathom*. 


VI . 41). It wa* the principal trading center on the north coaii 
of Weda Bay. A unall pier provided the only facilitica for land- 


PM.iiaaVI.4l Gamioengi 

M.p showing kxaiion of Gamwengi (mm) and poti plan showing 
location of facilitica 

(*) Harbor . The harbor i* in Gamioengi (Patani) 
toad*, an open rooditead on the north *hore of Weda Bay, 9 Vi 
mile. wCM-northwett of Ngolopopo Point, the southeastern 
extremity of Halmahcra. It n expoacd to wind* from east south- 
cait. through aouth, to wcit northwcat. The shore u Ixirdctcd 
by a drying teef. The bottom ilopc* iteeply, the 10-fathom 
contour being about 200 yard* from the beach A I-fathom 
patch lie* dote off the village. 

Weda Bay is described under Topic 62. A. (I), (a). 

Anchorage n available in 30 fathom*, over coral bottom, 
with tlie pier bearing northwest. 

There u both a diurnal and a semidiurnal tide. The spring 
high* of the 2 tide, may coincide. The highest water level oc¬ 
cur* in June and December. The maximum rue and fall that 
can he expected are, reipectivcly. about 2 feet above and I foot 
below mean sea level. Tidal currents let along the coast but are 
not strong 

(A) Larding faciliiiei. A small wooden pier extended out 
on the drying reef abreast the village, 

<f) Clear oner faeiidiei. Vessels of the K. P. M. called 
regularly. 

(S) Inggelang, Inggelang I,land (0* 34' N. 128" 28' 

B). 

Inggelang is on the touth shoie of Inggelang Island, off the 
cait coast of Halmahcra. near the southern entrance point of 


Fiona VI ■ 40 Weda 

M.p Uiow.ng location of Weda (inset) .nd port plan showing 
location >f facilities. 

Weda Bay it the large indentation in the coast line between 
the southeastern and southern peninsula. 

Small vessels can anchor in front of the wharf in depths of 
6V5 to 8 fathoms. Larger ships can anchor off the town in 18 
fathoms, over coral These anchorages are not protected from 
southerly or southeasterly winds. 

The current*, setting northward along the shore with a rising 
tide and southward with a falling tide. are weak. 

No data arc available concerning tides 

Rainfall is comparatively heavy during every month of the 
year. The annual rainfall is 86 mchci with 14 inches in July, 
the wettest month, and 3 inches in November, the month of 
least rainfall. 

(b) larding faeililiei. A wharf extended from the shore 
about Va mile north of town. A warehouse was located near 
the wharf. 

(c) Clearance laciluiei. Vcsiels of the K. P. M. called reg¬ 
ularly. A trail connected Weda and Saketa. across the island. 

(2) Gamioengi IPalanil. Halmahera Island (0° 16' N. 

128" 45' E). 

Gamioengi is on the north shore of Weda Bay, near the ex¬ 
tremity of the southeastern arm of Halmahera Island (Figure 



BOELI BAY 


FlGURR VI • 42 luffing 

M*p showing location oI Inggding i m»i) and poet pUn showing loc.ii.xi of facilities. 


Inggelang and Wajamli points. has numcroai ihoali and rccli 
inside ihc 100 -fathom curve. 

Well dickered anchorage may be found in rhe channel off 
the town. 

Tidal current! in the channel off the ‘village may attain a 
velocity of I Vi knot*. In Bocli Bay, tide! arc both dium.il and 
trmidiurnal, but the latter predominate! 

The spring lowi of the two tide! almoit coincide at time* The 
lowest water level occurs in June or July, and in December or 
January. The maximum rise and fall that can be expected are, 
respectively, about 2 feet above and 3 feet below mean sea level 
The high water interval is 6 hours 8 minutes, and the spring 
range is 5 feet. In the inner parts of Boeli Bay. tidal currents 
are noticeable but they do not exceed one knot. The average 
annual rainfall at Jnggclang it 81 inches with 9 inches in July, 
the wettest month, and 3V5 inches in October, the month of 
least rainfall. 

(i) LtnJmn jaalitus. A pier for prow was located in 
front of the village. 

<4) Booli-itrtmi, Halmahrra hlanJ (0 s 52' N. 128° 

18 'E>. 

Bocli-serani lies on the northwest shore of Boeli Bay. on the 


east coast of Halmahera (FlGURii VI . 43). The village is di¬ 
vided into 2 sections, Bocli-serani and Bocli-islam. It was a 
shipping center for copra and jungle products. The landing 
place was at a pier about 1$ mile north of the village. 

U) Harbor. The harbor u in Boeli roads, an open road¬ 
stead in the northwestern corner of Boeli Bay. north of Pakal 
and Gei islands. The store is fronted by patches of drying reef. 
A channel, formerly marked by beacons, leads through the dry¬ 
ing reefs to the pier. The channel is about 4 Vi fathoms deep 
over a bottom width of about 75 yards. 

Boeli Bay is described under Topic 62, A. (3), (a). The best 
anchorage is in 11 Vi to 13V$ fathoms, west of the 5- 
fathom shoal lying south-southeast of a conspicuous shed near 
the boat pier. The annual rainfall is about 100 inches, with 
121$ inches in June, the wettest month, and 4 inches in Octo¬ 
ber. the month of least rainfall. 

(b) LanJing fariitiiti. A small pier for native vessels ex¬ 
tended about 100 feet across the fringing reef, about Vi mile 
north of the town. 

A large shed was located near the shore end of the pier, 

(c) Cltaranct fatilum. Vessels of the K. P. M. called at 

Boeli. 
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« of »»o drop* of! steeply to 16 fathoms. with the 5- 
horn contour »«hui V« mile ot khore. A fnngrng reef hot- 
r» (he shore in front of the village. Anchorage is available 
front of the own in depths of 16 o 20 fathoms over mud 


(6) LmJmg 1*ai*u, Photographs of 15 February 1944 
show J new pm m the vicuUiy of Lolobeta (Figure VI . 45 ). 

W 6o#eoM. Hmimubtts IlhnJ (1* 06' N. 128“ 05' 


freighters and transports, mealing about 50,000 torn. 
15 January 1944. 19 ship were reported in the ar« 
ding facilities were located east of the village 
i ff-r*or The harbor is an open roadasead. There was 
u such. The harbor consisted merely of such anchorage 
as might be offered by Waade Bay. which us itself pro- 
Mcrrion in general from moat weather. The bottom in 


Goeroea is on the south side of Waade Bay, an atm of Kaoe 
Bay. on the north coast of Halmahera ( Figure VI • 44). It 
was of no commemal importance, but considerable shipping 
























depth of 3 Vi fathom*. Thu bank is separated from the reef* 
■long the eastern thore of the entrance by another deep but 
narrow channel. The channel w cm of Bocbalc Wand u not 
recommended became of teveral ahoal* and the currents. The 
maximum velocity of the current on both udes of Bocbalc I»- 
land is I H knots. When the wind* blow from the direction 
opposite to the *et of the current, a difficult tea is experienced. 

Anchorage is available in 22 fathom*, over mud and sand, 
southwest of Babcm Island. Small vctacls can anchor in 9 
fathoms or less behind Babcm Island. 

(*) Landing fatUkki. No facilities are reported. Land¬ 
ings were probably made on the beach. 

(t) Cltarantt fdfiJuui. Vessels of the K. P. M. called 
regularly. 

(8) Bo b am $ got (Bob*** I got), Halmahera his *4 

(0° 52' N. 137* 40'E>. 

Bobaneigoe is at the head of Kaoe Bay on the north coast of 
Halmahera (FlCiURK VI • 44). The town is strategically lo¬ 
cated on the northeastern side of the narrow isthmus whkh 
separates Kaoe Bay from Dodinga, on the west coast of Hal- 
mahera. distant about 2 miles. There was a pier in front of the 
village 
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Fioiraa VI - 45. Lolobsio. 

Port plan showmg location of facilities si Lolobato and Coerce. 


Psouaa VI - 44. Kao* Bay 
Map showing location of ports 

activity ha* been observed recently, details of which are dis¬ 
cussed under Topic 62. A. (5). The landing was in front of the 
village. 

(a) Harbor. The harbor includes Goeroca Hay and the 
open roadstead in Wasilc Bay. off tlie village. Goeroca Bay it a 
small bight on the south side of Wasile Bay. immediately south 
of Goeroca Point and about 3 miles inside the entrance to 
Wasile Bay. 

Wasilc Bay is described under Topic 62, A, (5). (a). 

Vessels can anchor in Wasilc Bay in depths of 16 to 22 
fathoms over mud. 

<*) Landing fatUkki. Photographs of 15 February 1944 
show a new pier at Goeroca village (Ficumi VI - 43). 

(7) Aktnlaka (Ak* Stlaka), llalmabtra lilandd B 02* 

N. 127* 37'E). 

Akeselaka is on the southeastern shore of Kaoe Bay. an in- 
dentation in the north coast of Halmahera (FlOURfl VI - 44). 

It was a village of tome importance and the storage place 
for jungle products. No landing facilities are reported 

(a) Harbor. The harbor is in Akeselaka roads, about 
2 miles north of Roni, a small islet lying close to the eastern 
•hore of Kaoe Bay. The bottom drops off somewhat steeply 
with the 10-fathom contour about 250 yards offshore. A tcef 
it reported to lie I mile north of Babcm (Akeselaka) (Babing) 
Island and about 870 yards offshore. The channel behind 
Babcm Island is about 9 fathoms deep and about 150 yards 
wide. 

Kaoe (Kau) Bay is entered at Bncbale (Bobalc) Island 
where it it 414 miles wide, extending 33 miles southwettward 
to its head, where it is separated by a narrow isthmus from Do- 
dinga Bay. on the west coast of Halmahera. The inner pan of 
the bay has a maximum depth of 270 fathoms. The main chan- 
nel into Kaoe Bay is close east of Bocbalc Island. It is deep in 
the fairway, but there is a 5 V* fathom patch on its western 
side, and the eastern side is formed by a shoal hank with a least 
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(*) Harbor. The harbor u in Bobenc Bay. a inn 11 but 
well-procected inlet at the head of Kaoe Bay. The bay ia about 
I mile long. southeaatnorthwest. The entrance, opening north- 
northeasterly, is about Vi mile long and 350 yards wide. Chart¬ 
ed depths are from 5 to 12 fathoms in the bay and from 12 
to 18 fathoms in the entrance. Except for a small drying reef 
in the northeastern corner the shores of the bay are fronted by 
mud shoals. 

Kaoe Bay is described under Topic 62. A. (7). (a). 

Anchorage is available in either end of the hay in 6 Vi 
to 9 fathoms, over mud. The recommended anchorage is in 6VJ 
fathoms, over mud, in the eastern end with the entrance points 
in range and the pier at Bobaneigoe bearing somewhar east of 
south. 

(t) Landing Istiluut. A small pier extended from shore 
in front of town to a charted depth of J feet in the mud shoal 
(Fioum V!. 46). 

(r) Char ana1 a.-limit. A road led from the pier to Pasir- 
poetih (Pasir Poetih). east of the entrance to Bobanc Bay, and 
a trail led to Dodinga, on the oppos.te tide of the isthmus 

(9) K4O0. Hslmabara I,land (| • JO' N. 127* 54' E). 

Kaoe is on the west shore of Kaoe hay. which indents the 
north coast of Halmahera (Figure VI - 44). The village was 
the moat important trading center for Kaoe Bay. There was a 
pier at Kaoe. 

(a) llarbor. Kaoe (Kau) roads, the harbor, is an open 
roadstead about 9 miles southwest of Bnchalr Island, whi«h it 
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FWUM VI - 47 Kao#. 

IV*. plan showing location of facilities at Kaoe 


located at the entrance to Kaoe Bay. The pier is approached by a 
channel which follows the shore to the northward. The en¬ 
trance. about Vi mile north of the pier, was marked by a bea¬ 
con on the shore. The hank on the east tide of the channel was 
usually marked by pojes. The water it shallow near shore and 
the bottom slopes gradually to the 5-fathom contour, more 
than I mile offshore in front of the pier. 

Kaoe Bay is described under Topic 62. A. (7), (a). An¬ 
chorage may be had about 1 V* miles off the pier in depths of 
more than 5 fathoms over mud and sand Vessels must approach 
slowly while sounding and anchor when 5 Vi fathoms is ob¬ 
tained There is both a diurnal and semidiurnal tide, but the 
latter predominates. The spring lows of the two tides may co¬ 
incide. The lowest low water level occurs between January and 
March and between July and October. The maximum rise and 
fall that can be expected are, respectively, about 2.6 above and 
3.9 below mean sea level. The high water interval is 7 hours, 21 
minutes. , 

(i) Landing, loeUkht. A pier extended from shore at the 
north end of the village to a charted depth of I Vi feet of water 
(Figure VI-47). 

(c) Charon" jacilmn. A rood ran northward for over 
15 miles. VesKls of the K. P. M. called regularly. 
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Fig tat VI - 46 Bobamngo* 

Port plan showing location of facilities at Bobaneigoe 
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(10) MM IiUhJ (I* 34* N. 128° 04' E). 

Miti Island lies about I mile off the eastern shore of the 
northwest arm of Halmahera about 9 miles south of Tobelo 
(Figure VI - 44). The town of Miti is on the western shore, 
near the southern end of the aland. 

(«) Horbor. The harbor is on the west side of the aland 
The best approach to the island u around its northern end. be¬ 
tween Miti and the drying reefs to the northward. The shoals 
are well marked by discoloration. Proas enter from the south¬ 
ward. between Magalihoe (Makaluo) and Goemoelamo 
(Gocmi Lamo), 2 small islets between Halmahera and the 
southern end of Miti. 

There is suitable anchorage in 14 fathoms sheltered against 
all but northerly winds, between Miti village and Mawca. on 
Halmahera. 

(A) Lending feuJuiti. There were no landing facilities 
at Miti village, but a jetty is reported to be near the northern 
end of the island 


(II) Tobelo, Helmebet* l,Ltd < I * 44' N, 128" 01' B). 

Tobelo is on the east coast of the northwestern arm of Hal- 
mahera ( Figure VI • 48). It was an important export point for 
copra. There were 2 piers, one north and the other south of 
the village. 

(s) Herbor. The harbor in Tobelo roads is formed and 
sheltered by Koemoekoemoe (Koemoe) Island and the reef 
which connects it with Halmahera. Charted depths are 6 
fathoms or leu with controlling depths in the passages of 3V4 
fathoms. 

A fringing reef borders the shore between piers. Several 
shoals are located In the roads and 2 drying reefs lie southwest 
of Koemoekoemoe Island The detached reefs and the shore 
reef on the southeast side of Koemoekoemoe were marked by 
beacons. 

Large vessels anchor south of Madode (Toelang) Is¬ 
land. in depths of 8 to 10 fathoms, approached by channel be¬ 
tween Koemoekoemoe and the detached drying reef southeast 
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Fleets VI - 48 Tobtlo. 

Map thawing location ol Tobdo I intet) and port plan showing location of facilities 
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of H. Small vends will find anchorage in ihe inner harbor. Thu 
anchorage ia approached by way of the channel between Koe- 
moekoemoe and the two drying reefi southwest of it 

(*) Landing faaJuiei. At the southern end of the village 
there was a small pier, alongside which there was sufficient 
water for boats. North of the village there was another pier 
with 8 feet of water alongside 

A building at the southern end of the town, abreast the 
southern pier, was probably a warehouse, 

(c) Clearance I datum. A road connected Tobelo with 
nearby coastal villages. Vessels of the K. P. M. called regularly. 

(12) Galela, tlalmahc’j 11 land (I" JO’ N, 127* 31' E). 

Galela is at the southwestern corner of Galcla Bay, on the 
eastern coast of the northwest arm of Halmahera ( Figure VI - 
■19). It was the only important village in the Galela Bay area. 
There were 2 piers south of the town. 



Pigiibh VI • 49 6 elela 

Map showing location of Galela t mart) aid poet plan showing location 
of facilities 


(-) Harbor. The harbor is in Galela roads at the south¬ 
west cornet of Galcla Bay. Depths range from II to 17 
fathoms. It is sheltered during the southeast monsoon, but is 
not safe during the northwest monsoons. 

Vessels that can use the limited swinging area can anchor in 
the bight in depths of 11 to 17 fathoms over fine sand 

Tides are both diurnal and semidiurnal but the latter pre¬ 
dominates. Neither the spring highs nor the spring lows of the 
2 tides coincide. The lunitidal interval is 6 hours and 2 min¬ 
utes and the spring range is 4 feet Tidal currents are negli¬ 
gible. 

(b) landing faitliliti. A photograph of 17 October 
1943 shows 2 piers projecting from the shore, south of the 
town (Figure VI - 30). 

<c) Clearance /datum Vessels of the K. P. M called 
regularly. 

(li) Sangouo. Morotai hland (2' 06’ N. 128* 33’ E>. 

Sangowo is on the southeast coast of Morotai Island which 
lies northeast of Halmahera (Figure VI • 31). No landing 
facilities are reported. 

(*) Harbor. The harbor is a small basin in the drying 
reef in front of town with depths of 3 Vi to 3 fathoms. At the 


3-fathom contour, the basin is about 73 yards wide at its mouth 
and 110 yards at its widest pan by about 230 yards loog. In 
front of town the drying reef is about 150 yards wide. The 
shore in the vicinity drop# of! steeply. There was a beacon 
on the western side of the entrance and another ashore at the 
head of the basin. 

Anchorage is available in the basin in depths of 3 Vi to 5 
fathoms over mud or sand. Anchorage is also available outside 
the basin in 16 to 22 fathoms, over sand, but rollers are usually 
experienced. 

(A) IJndmg fdatum No piers are reported at Sangowo. 
Boats can always land safely in the basin 

(e) CIrdrdni* facililiat. Vessels of the K.P.M. called 
occasionally. 

(14) Djiko (Wajaboela), Morotai hland (2' 16 * N. 

128* 12’ E). 

Djiko it at the western extremity of Morotai Island, which 
lies northeast of Halmahera (FlGURK VI - 52). It was the ship¬ 
ping port for the entire west coast of Morotai. There was a pier 
at Djiko on the south tide of Wajaboela Point. Wajaboela vil¬ 
lage lies on the northern tide of the point, northwestward of 
the port 

(a) Harbor. The harbor it an open roadstead in Waja- 
hoe I* Bay (roads), which lies south and southwest of Waja- 
bocla Point. The shore it fringed by drying reefs. Tlie water 
area it obstructed by several drying reefs that offer tome pro¬ 
tection against teat from the south The harbor affords good 
protection against northerly and easterly winds. The useful 
water area it small and of irregular shape, the greatest dimen¬ 
sion being about I mile. Depths range from 1 to 8 fathoms in 
front of town and from 8 to 22 fathoms in clear areas among 
the reefs. 

Anchorage it available southeasterly of the pier, inside the 
drying reefs, in depths of 18 to 22 fathoms, over stone. Small 
craft can probably anchor in the comparatively shallow waters 
immediately in front of town. 

(b ) finding /aalilm. A pier extended across the drying 
reef in front of Djiko to a charted depth of 2 Va fathoms (Fit; 
URB VI - 32). The inshore end was built of stones and sand, 
and the seaward end was timber 

(f) Clearance factlilm. Vessels of the K. P. M. called 
regularly. 

(d) AtaUabililj o/ lupplm. Drinking water tan he ob¬ 
tained. but it is brackish and unclean 

(IV Djailolo, Halmahera I,land (I* 04' N. 127" 28’ 
B). 

D)ai!olo is on the west coast of Halmahera (Figure VI - 
53). The main village lies inland and cannor be seen f/om the 
sea. The beach portion is south of the village, near the pier 
(Figure VI - 54). 

(a) Harbor. The harbor is a basin on the north side of 
Djailolo (Jailolo) Bay. formed and protected by 2 drying reefs 
It is about 150 yards wide across in mouth and about 200 yards 
long, with depths of 34 to 16 fathoms. The controlling depth 
at the inner end of the harbor is 14 fathom. 

Djailolo Bay is 3 V* miles wide at the entrance between Kai- 
loepa (Kailupa) and Gocai (Guai) points. Drying reefs ex¬ 
tend more than 300 yards from shore. The bay is open to west 
winds. Small vessels anchor in the harbor in 16 fathoms. Large 
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Aerwl view of Galela showing location ©I port facilities 17 CXi.^i 1945. 


s'esscls tan anchor outside die harbor in 16 to 22 fathoms, over 
sand anil (oral. • 

(hi banding fuciluie* Tlscrc was a pier a( the head of the 
harbor, aboui 590 feet long, with a charted depth of 4 feet 
at us head (FlOURI VI • 55) The inshore end for about 540 
feet was of stone construction. The outer 50 feet was timber, 

(cI Ui.ir.inir laaliiin. A good motor road lc«l northward 
for about 10 miles. 

1161 Mure. Mure 11fund (0 35' N. 127 24' E). 

I Mare is on rhe cast coast of Mare Island, which lies off the 
aim coast of Halmahcra, 2 miles south of Tidore Island (Fie.- 
•’ RK VI - 56). There was a small pier at the village. 

(u) Harbor. The harlnir is an ojicn roadstead, on the 
vestern side of the channel lietween Marc and Halmahcra Is- 
ami The shore in the vicinity of the town is bordered by a 
ringing reef. The bottom of sand and rocks, drops olf steeply 
with the 10 -fathom contour about 100 yards offshore 
Anchorage is available in 27 fathoms off the village. 


fb) Landing taciliuts. There was a small pier at Marc 
(Figure VI - 57). 

f/7) Ngofukiuhu. Makian lilund (0 22' N. 127 25’ 
E). 

Ngofakiaha is on the northwest shore of Makian Island, 
which lies off the west coast of Halmahcra, about 8V> miles 
south of Mare Island (Figure VI . 56) There was a small pier 
at the village. 

(a) Harbor. The harbor is an open roadstead, on the west 
ern side of the strait between Makian and Halmahcra islands 
The bottom drops off steeply, with the 10-fathom contour less 
than 40 yards offshore. 

There is good anchorage in 16 to 33 fathoms, over sand, off 
the village. 

(b) Unding lualniei A small pier for boats extended 
approximately 50 feet in front of the village ( Figure VI - 58 >. 
Rollers may be troublesome at this landing at times 









(18) BslotU, NsJmibtra hlsmJ (0‘ 01' S. 127 * 42' E). 

BwoeU is on the west coast of Halmahcra Iiland. abreast the 
wuthem pui o 1 Kapa (Ngailo) Island (Figure VI . 56). 
The town u not viublc from seaward. From the chart*, there 
appear* to be a landing place touthwett o 1 the village. 

(a) Harbor. The harbor U in Batoela road*, an open 
road*tead 2 mile* touth of Tandjoeng Mari-toes*. 

The road* afford* good anchorage in 16 fathom*. Shelter i* 
provided again** wind* from the cut. 

(i) LnUmg fuaJUiti. A »hore inuallation, having the 
appearance of a tmal! pier, i* charted southwest of the town. A 
•hed was available for storage (Figure VI. 59). 

It) CAnt*nct fttUkUl. Vestel* of the K. P. M. called 
regularly, 


(19) Wsissbtumg (Ssbtlsmg), Bsljtn hUmJ (0* 26' S. 

127* 39' B). 

Wauahatang it on the northcan coast of Batjan Island. west 
ward of the »outh arm of Halmahcra ( Fiourb VI • 56). There 
wa» a small pter at the village. 

(s) Harbor. The harbor is an open roadstead on the west- 
ern tide of Patinti Strait, about 2 mile, northwest of Toeada 
(Ruige) Point, the northeastern extremity of the island. Patinti 
Strait separates Batjan and Halmahcra islands The bottom 
slope* gradually, with the 10-fathom contour about 300 yards 
from the pier. The shore in front of town is fringed by a drying 


reef. Except for 2 shoals in front of town, the are* is free of 
dangers 

Anchorage is available in 7 V) to 9 fathom* between a drying 
reef north of the flagstaff and a 314 fathom patch located outside 
the 10-fathom contour. There is both a diurnal and a Kmidiur- 
nal tide. The spring high* and the spring lows of the two tides 


Figure VI. 51. S*n t owo. 

Map showing location of Sangowo (inset) snd plan of port. 













hCUU VI • 3J. Dtmloio 

Map showing location ol Djadaio < inset > and port plan showing 
location of facilities. 

may coincide The highest water level occur* in May or June 
and in November or December The maximum rite and fall 
that may be expected are. respectively, about 2.6 feet above and 
1.3 feet below mean tea level. 

<A> IukJihk fsiiliiHi. A tmall pier for boat* extended 
•emu the fringing rerf in front of town (Fk.i ki VI • 60) 

(20) BslM" /»/<*•**/ (0 38' S. 127 28‘ F.). 

La hoc ha it at the head of Laboeha Bay, on the west coatt of 
Batjan Island < Fka ti VI - 36). It was the center of trade for 
the bay area. There was a pier at Laboeha and another at the ad- 
joining village of Amasing 


PK.tiaa VI. 32. Ofk O 

Map showing location of Djiko I miet i and pori plan showing locanon 
of facilities 
















Figi ii VI - V Dml'Ao 

Aeri*l »icw of Dpilalo showing local ion of port facilities 20 January 1945 


(*) /1 arbor. The harbor is an open roadstead in the north- 
cast corner of Labocha Bay. In front of the town, depths arc 
generally from 9 to 11 fathoms. The 5-fathom contour a with¬ 
in 200 yards of the pier at Labocha. and within 100 yards of 
the south end of the village. Shelter is offered from northerly 
and easterly winds but the southern monsoon may cause dan¬ 
gerous breakers on shore. Vessels may anchor within 600 yards 
of the pier in 6 V? to 10 fathoms, over soft mud There is both 
a diurnal and a semidiurnal tide, but the latter predominates. 
The tidal range is small and does not affect navigation. During 
the south monsoon, in July and August, the wind can blow with 
considerable strength and cause breakers, rendering communi¬ 
cation with shore difficult at times. During the west monsoon, 
in January and February, a squall of great strength from the 


southwest may occur occasionally, but it never lasts more than 
20 minutes. Otherwise conditions are favorable. 

(A) landing fMilan 1 . A pier extended about 75 feet 
from shore in front of Labocha to a chattel! depth of 9 feet. 
Another pier was located at Amasing. immediately adjoining 
Labocha on the northwest ( Figure VI - 61). 

<c) CUmmntt 1<uiUius. Vessels of the K P. M called 
regularly at Labocha, which was also a port of call for inter- 
island vessels. A road led across the island from the village. 

<211 Pe**mboca*. Batjan h/and (0° 43'S, 128° 27' E). 

Penamboean is about 3 miles south of Labocha Bay, on the 
west coast of Batian Island ( Figure VI - 56). It was the site of 
a large plantation There was a small pier at the settlement. 
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Figure VI • 58 Ngo/dtut* 

Port plan showing location ol facilities 


P-1# VI • 46 


PORT FACILITIES 


FlCUM VI. 56. Souibrrn Halmabtra 
Map showing location of pom 


w ***' Mmmdioh liland (0" 43' S, 127° 17' E). 


Waj. is on the cut com* of Mandioli bland, which lies tooth- 
wet of Bat,an bland (Figure VI . 56). There wat a small 
pier at the village. 

<-> Harbor. Waja Bay, opening to the eastward off 
Bat,an Strait, used as a boat anchorage and harbor, is compara- 
uvely shallow. It u about 400 yards wide at its mouth and about 
600 yards long, outside the 5-fathom contour. A small area of 


FlGURB VI. 59. RaiorU 
Port plan showing location of facilities 


(-) Harbor. The harbor is a bight. Va mile wide and 
opemng northward, on the eastern side of Uatjan Strait, which 
>s used as a protected anchorage. 

(A) Landing faciliHat. A small pier, suitable for boats, 
was located at Penamboean. 


Figure VI. 57. Mar,. 

Port pUn shoeing location ol facilities 










PORT FACILITIES 


P-I' V!•V 


Inter depth lie* inside (he 3-faihom contour. Good shelter 
it offered from all weather. 

Anchoraxe it available in Waja Bay in depths of 10 to 3 
fathom*, over mud and land. 



Fiouav VI. 60. V'miabaumf 
Port plan showing location of facilities 


(*> Landing taa!inn A tmall pier for proa* extended 
from ihorc in front of the town tor about 400 feet. 

B. Sangihc-Talaud Sector. 
fI) Beo.TaUud hUnds <4° 14' N. 126” 49* E). 

Beo i* on the western aide of Karakelong hland, the north- 
ernmott of the Talaud hland* (Ficuari VI - 62). There wai a 
pier at the village. 

(t) Harbor. The harbor U an open roadstead on the 
south *ide of Beo Bay. The bay i* about 2 miles wide at the en¬ 
trance and recede* about V* mile. It is fronted by a drying shore 
bank, which i* coral in the southern part of the bay. 

There are no danger* outside the 3-fathom curve, but within 
this curve the depth* ihoal rapidly to frorrt 10 to 3 feet. At 
Beo. the 3-fathom curve 1 * about 300 yard* off ihore, while Vi 
mile north it is within 200 yard* of the shore, and in the north¬ 
ern part of the bay, it i* 1,000 yard* from shore. The bay is en¬ 
tirely open to the sea and wind from the southwest and north¬ 
west. 


The best anchorage was on the axis of the pier in a depth 
of 38 fathoms, over mud and sand, but the bottom is steep. 

A fixed red light, 11 feet above high water and visible 2 
miles, was shown from the head of the pier. 

(*) landing fattiiiiai. There was a stooc pier 426 feet 
long, with a depth of 3 feet at the head (Fir.uan VI - 63). 

(t) Charm** IstiU Um. Veasels of the 1C P. M. called 
regularly. 

(d) Availability oj wppUai. Provisions could be obtained. 

(2) Uroang, (Urumg) Talaud liland, (3* 37' N. 126* 
42' B). » 

Lirueng 1 * on the northeast coe»< of Salebaboe Island, the 
middle island of the Talaud group (FiGURR VI • 62). There 
were no pier*. Landing was made on the beach. 

( 4 ) Harbor. The harbor, Lirocng road, is an open road¬ 
stead between Salebaboe Island and Sara Ketjil and Sara-bcsar 
islands The 3-fathom curve it about 100 yards off shore at 
Liroeng. Depth* near the center of the roadstead are from 20 
to 40 fathoms. 

Good anchorage in 16 fathoms, over mud. sand and rock*, 
is available with the flagstaff at the village bearing 198 ". It it 
safe during both monsoons. 

At Liroeng road, there is both a diurnal and semidiurnal 
tide, bur the larter predominates. Neither the spring highs nor 
the spring lows of the 2 tides coincide. The highest water level 
occurs in April or May and in October or November; the low- 
eat. in January or February and in July or August. The maximum 
rite and fall that can be expected are, respectively, about 3 feet 
above and 3 feet below mean tea level. The currents caused by 
the semidiurnal tides set northwestward along the coin around 
high water and southeastward around low water They can at¬ 
tain a velocity of 2 to 3 knots. 



Ficuib VI - 61. LUotU 
Port plan showing location of facilities. 
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Fioiiar VI • 62 TeUsdhlssd, 
Location oI pom 


(A) LmJmg fsaluiei. No pien arc reported at Liroeng. 
The beat landing place was near the flagstaff, where the beach 
u free from rocki. 

(e) Clearance fad, he,. Vessels of (he K. P. M called 
regularly. Horie paths led along rhe shore to the north and 

south. 

(4) A I ail ability of imppliei. Provisions could be obtained. 

d) Pels, Sangihe (Ssngi) I,land (3° 39' N. 123° 33' 

E). 

Peta is at the head of Peta Day, on the cast coast of Sangihe 
Island, which lies southwest of the Telaud Islands ( Figure VI 
64). No piers or other landing facilities arc reported. 

(s) Harbor. The harbor is in Peta Ray. a small bight used 
as an anchorage, opening northeast The entrance to the bay 
was marked by buoys. The harbor is about 350 yards wide be¬ 
tween dangers and about 1.500 yards long, with depths of 3^ 
to 24 fathoms. The shores on either side arc fringed by drying 


reefs. The reef on the southeastern tide is fronted by a sand 
shoal. The beach in front of the town is sandy. It was possible 
to load or unload cargo at any time. Vessels over 360 feet are 
advised to anchor outside. Vessels more than 193 feet long 
require local knowledge. 

Vessels anchored in 12 V* fathoms in the inner part of the 
bay with a mooring line secured to an iron ring near a ware¬ 
house on shore. There is danger of drifting on to the shore reef 
if mooring is not quickly executed. There is both a diurnal and 
a semidiurnal tide, but the latter predominates. The spring 
highs of the two tides coincide. The highest water level occurs 
in May and November. The maximum rise and fall that can be 
expected are, respectively, abour 4.3 feet above and 3 feet be¬ 
low mean sea level A fixed red light, visible 3 miles, was shown 
at the head of the bay. 



Picuib VI. 6). Be o. 

Port plan showing location of facilities. 
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PORT FACILITIES 


(*) landing Isah/iti No p*n are replied. Landings 
are probably made on the beach in front of the town. There wa» 
a warehouse at the port. 

(t) Clearance IsaJuia Vessels of the K. P. M called 
regularly. A good road led northward from the town, and a 
trail crossed the island. 

(4) Taboena (Taroena), Sang/he l, land <3* 37' N. 

123* 29' E). 

Tahocna is on the west coast of Sangihe Island (FlOURR VI - 
64). It was the principal village and export centre of the San¬ 
gihe Islands. There was a small pier at the village. 

(a) Harbor. The harbor is in Tahocna Bay which opens 
westerly. It is about mile wide and 134 miles long. It 
u deep and, except for a fringing reef on the south shore and a 
shoal in the northeast corner, it is free of danger and can be en¬ 
tered at night in clear weather. At the northeast corner of the 
bay it the entrance to a lagoon that is used at a proa harbor 
during had weather. 

Anchorage it available in the eastern end of the harhor in 19 
to 30 fathoms, over black sand. 

There is both a diurnal and semidiurnal tide, but the latter 
predominates. The spring highs of the 2 tides coincide. The 
highest water level occurs in May and November. The maxi¬ 
mum rise and fall that can be expected are, respectively, about 
3.6 feet above and 2.6 feet below mean sea level. The high 
water interval u 3 hours. 47 minutes The spring range is 3.8 
feet. 

The bay it usually calm, but during the north monsoon sea¬ 
son. westerly winds may spring up and last from I to 4 days 
They are not dangerous to vessels but cause much surf on the 
beach. Wrstcrly winds, which occur at other times of the year, 
as well as frequent strong southwest winds, are of shorter dura¬ 
tion and less intensity, but they often hinder loading or un¬ 
loading. 

(*) Landing laeilUies. There was a small pier with 3 
feet alongside at low water. The pier consisted of a stone ap¬ 
proach, with an open pile and timber extension (FlGUMi VI • 

63) . 

(c) Cl wet Iteililiti. Vessels of the K. I* M called 
regularly. Trails led to other villages on the island. 

fj/ Tamako, Sangihe Island <3 # 28' N. 123° 30* E). 

'Tamako is on the west coast of Sangihe Island < Figuae VI • 

64) . No landing facilities have been reported 

(a) llarbor. The harbor is in Tamako roads. 

Anchorage u available in 30 fathoms in front of the village. 

but it is advisable to anchor farther out, in 33 fathoms, with the 
flag pole on shore bearing 80 ". 

(b) Landing faeiJiiirs. No piers are reported. 

(f) Clearance faahlir). Vessels of the K. P. M. called 
regularly. A trail connected Tamako with other nearby villages. 

(6) Dagbo. Sangihe Island (3° 27'N. 123" 33' B). 

Dagho is at the head of Dagho Bay, on the southwest coast of 
Sangihe Island (FlGUnti VI - 64). There was a pier at the vil- 
lage. 

(a) Harbor. The harbor is a sheltered basin in the head of 
Dagho Bay. about H mile wide between the 5-fathom contours 
at the entrance and Va mile long, with depths of 26 fathoms 
in the middle. There are 2 shoals on the northwest side. The 


SANGIHE « 


Tomoko 


Behongong 
►KAHAKITANG I. 


SIAOE I. 


Tahoelon 


bonne! 


PORTS ON THE 

SANGIHE ISLANDS 

SCALE or MILES 


BIARO 


S0UHCE: M 0. CHANT NO 1717 
APNIL 1944 

•« *t •#•»* •' t«sl»»ajs 
<•« •arloM, Co'»« •* t'S'"* 





(b) Ltmdng fsalkits. A stone ptet, about 600 feet long, 
rtrended from there across the drying reef in front of the 
town (Figure VI - 66). 

(t) fsalius Vcttelt of the K P. M called 

regularly. A trail connected Dagho with ocher villagct along the 
coatr. 

(7) Btbomgsmg, KsbskUsmg (KsrsJkiUmg) llUmi 

(3* 10'N. 123’ 31'E). 

Behongang it at the head of Behongang Bay. on the north 
coatt of Kahakitang Itland. which lies clote southward of San- 
gihe Itland (FIGURE VI • 64). There was a pier at the village. 

(a) Hsrbor. The harbor u in Behongang Bay, which it 
about 700 yanit wide at itt mouth and recedes about I V3 mi let. 
The shore it bordered by a fringing reef, the extremities of 
which are easily distinguished 

Sheltered anchorage it available in a depch of 44 fathoms in 
front of the village. 

lb) landing faaJuus. A stone pier, with wooden super 
structure and a depth of 6V* feet alongside, was a good landing 
place for boats. 

<8> Hotlor (Ulii), Sisoe (Sis»> hUm( 2 ' 44' N. 123 
23' E). 

Haeloe is near the northern end of a large bight on the cast 
coast of Siaoe Island, one of the Sangihc islands ( Fk.iri VI . 
6-1). There was a wharf in front of the village, 


FlCURR VI • 63. Taiora* 

View of pier showing type of construction 19*9 

shores are bordered by fringing reefs, the one on the southeast 
shore being narrow, but on the northwest shore the reef in 
places extends out for as much as 300 yards. The bay a about 
11 1 miles wide at its mouth and about 2 V* miles long ( Figure 

VI -66). 

Good anchorage with protection from all weather a avail¬ 
able above Sama Island in depths up to 26 fathoms, over mud 
and sand. Immediately below Sama Island, fair wrathrr an¬ 
chorage is available in depths from 13 to 40 fathoms, over 
mud and sand, with room for one large vessel and several small¬ 
er craft. 
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Put vi.il 


It) Harbor. The turbo* u an open roadstead on the 
norihern ».de ol a large bight which opera between Boeloedc 
(Buludc) and Pihiae pointa. 

There it anchorage about 330 yard* offshore in a depth ol 
44 fathom*, with a corapicuou* white pillar on shore bearing 
0 During weuerly worm* good anchorage may a]*o be found 
m 26 fathom*, with the white pillar bearing 10 “ and the flag 
pole bearing 296 From the beginning of January to the mid- 
die of April thu road i. not *afe on account of the northeast and 
nut wind*. 

A fixed red light, viaible 3 mile*, wa* ihown from the Gov- 
ernment Wharf on arrival of vrucli. 

(*) /Wi., Itciliiiti. A Government wharf wa* located 
at Hoeloc. 

(c) Cltmmtt fttiiuto. Veueli ol the K. P. M called 
regularly. Road* led north and touth along the ihore and acrou 
the iiland. 

Id) Artdtbiliiy of inppliti. Proviuora could be obtained 
in limited quantity*. 

(9) Tabotlandang (BotbUl), Tabotlandang Iiland 

<2 2I'N, 125* 24'E). 

Tahoelandang is on the touthweit tide of Tahoelandang 
(Tagoelandangl l.l.nd, one ol the icuthern Sang,he i.l.nd> 

( Figurr VI. 64). There wa* a pier in front of the town. 

It) 11 arbor. The harbor u an open road»tcad. The *hore 
from the pier southward i* bordered by a narrow fringing reef, 
but at a point about I V* mile* north of the pier the reel it V, 
mile wide. The bottom drop* off iharply from the reef. The 10- 
fathom contour i* cloae irahore Roeang Gunnel between 
Roeang and Tahoelandang ulandt, which u of lude important 
to navigation, ha* depth, of I to H fathom, over a width of 
about 1,000 yard*. 

In Roeang Channel, itrorig currents let to the *outhc*uward 
with the flood fide and to the northwestward with the ebb. 

Anchorage i* available close irahore near the lighthorae in 
44 fathom*, over und There * anchorage in 18 fathom* some- 
what more northwestward and farther from the reef, where 
currenu which *et through Roeang Channel are leu trouble- 
tome. 
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Fiouaa VI. 67. Mindanao. SECotn. 


lb) landing Itciliiiti. A pier extended from the »hore 
in front ol town near the lighthouse Cuatotn* »hed* or ware 
hoiuc. were available. No other data concerning landing facili- 
tie* are at hand. 

(f) CUtrtnct ftcihiiti. Veuel* of the K. P M. called 
regularly. A road extended wutheuterly and northwesterly 
from the town. 


G Mindanao Sector. 

(II Mt/i. Mindanao Iiland (6° 57' N. 126' 13' B). 

Mati i* at the head of Pujada Bay, on the southeast coait of 
Mindanao Iiland < Figure VI . 67). It wa* the mow important 
of this lection and an important .hipping center for hemp and 
copra. There wa* a pier at the town. 

( 4 ) Harbor. The harbor i* in Pujada Bay. which i* 6 mile* 
wide at the entrance between Lamigan and Tumadgo Point*, 
and recede* 12 mile* northwestward. The entrance narrow* to 
4 mile* in width and i* divided into 2 deep, clear channel* by 
Pujada Iiland. The ihore* are fringed by coral reef*. 


Map thowing location of porn 

Pujada Bay it too deep for good anchorage, although well 
.hcltcred and protected There ii anchorage of! Man in 15 to 18 
fathom* of water, over und bottom, about 400 yard* from 
ihore. 

A fixed red light, 36 feet above high water and vi*ible 7 
mile*, was ihown from the ihore end of the pier. 

The high water interval in Pujada Bay i* 6 hour. 12 minute*. 
The higher high water height is 4.8 feet and the loweit tide is 
1.3 feet. 

lb) landing factHiti Landing facilities consisted of a 
rock and earth cauieway. 23 feet wide and 530 feet long, from 
which a reinforced concrete pier. 29.3 feet wide, extended 39.5 
feet to a reinforced concrete Thead landing, 39.5 feet wide and 
147 feet long. There wa* a depth of 20 feet alongiide the head 
at low water. This wharf provided I berth for a 200-foot veuel 
with 12 -foot draft 

U) Cleat ana Itciliiiti. There wa* regular ucanuhip *erv- 
ice with other pom on Mindanao and with Manila. There were 



r. the high water interval u 6 houn 13 minute* 
of ode is 4.1 feet and the diurnal rtnge of tide 


Tarragona u on the southeast coast of Mindanao Island 
( Figure VI - 67). It was a poet of all for (tan* ur mnm 
No landing facilities arc report'd 

<*> The harbor ia in a bay formed between Yaa> 

and Tugubun point* Depth* at the entrance are 43 to 116 
fathom* and 16 to 21 fathom* clear in Off the shore reef there 
are depth* of 414 to 8 fathom* The approach it clear nerpt 
for a 114 to 4 34 fathom thoal which extend, about 1 mde from 
shore, about 1 V* mde southeast of the town. 

Heavy sea* frequently prevail along this coast and there is a 
strong constant southerly current of about 2 2 knots a uh heavy 
ride rips at the point* Tidal currents are weak. 

The bay affords indifferent anchorage open to eastward 
and southward. 

<*> L**dmg No pier* arc reported. 

(r) CUsrmtt /ari/itser Tarragona was a pore of call for 


()) Btgsmgs. .MimJ*nso hUmJ <7* 33' N. 126* 34* E). 
Beganga is on the southeast coast of Mindanao on the south¬ 
western shore of Baganga Bay. at the mouth of the Bagangs 
River ( Figure VI - 67). It was the only important town in this 


(a) H*bor. The harhor is in Baganga Bay which indents 
the coast about 1 Vi mde. The entrance is about 2 miles wide 
between Lambajon (Lamhayon) and Lakud Point* with depths 
of 23 to 113 fathom* The bay is open to the eastward A coral 
reef extends Vi mile southward of Lambajon Point and a de¬ 
tached breaking reef lies H mile 228* from the point 

There a good anchorage, protected from all hut southeasterly 


(i) Holy-Cron. MUUm*o htmd (7* 09* N. 126* 31 


Holy-Cross is on the southeast coast of Mindanao, at the head 
of a small bay (FlGURI VI. 67) It was a port of all for coast¬ 
wise steamer* No landing facilities are reported 

(4) lltrbor The harbor is m a small bay which » IV* 
miles wide at the entrance between Caaauman and Buan Points, 
and recede, westward about *4 mile. The bay u clear of dangers 
Depths are 39 to 103 fathoms in the bay and 18 to 31 fathoms 
off the town The shore appear* to be free of fringing reef bur 


front of the town. 

The bay it open to the east and southeastward affording in¬ 
different anchorage. 

Heavy tide rips frequently exist off Casauman Point 
(*) landing fdtilaui No piers are reported 
(r) C/raraacr fsalnut. Holy-Croaa was a port of call for 
coastwise steamers. 


(6) landing t*ni*ui. No piers are known to exist. 

(r) C/aar*see fsaiiiui. Small vessels ailed weekly from 
Davao and Cebu 

• id) of impplm. Some food, but no gasoline 

or oil. could be obtained 

(6) »<«/«« M,nd*nso hUnd (8* 22’ N, 126* 20* 
E). 

Hina turn is on the cast coast of Mindanao, at the mouth of 
the Hmatuan River, in the northwest corner of Hinatuan Bay 
( Figure VI - 68). If was an important shipping center for this 
«t«o of the nUnd. The landing was .long the river bank, on 
the eastern sale of the town 

There are charted depths of only Vi fathom in the Hmatuan 
River entrance, but vessels drawing 7 feet eras the bar at high 


(4) Csrogs, AWawao liUmd (7* 20' N. 126 34' E). 
Caraga is on the southeast coast of Mindanao Island on the 
north side Of the entrance to Caraga Bay. at the mouth of the 
Caraga River < Figurb VI. 67). It was an important shipping 
point for toal product* No landing facilities are reported 
The Caraga River, which discharges into the northern ywn 
of Caraga Bay. just west of the town, can be entered by small 
boats at half or full tale. Heavy breaker* extend acroaa the en¬ 
trance, even in moderate weather 

(a) Hsrbor. The harbor is in Caraga Bay which is about 
2 Vi miles wide at the entrance between Aloud and Pusan Porno 
and recedes westward about 1 Vi mile* It it open to northeast¬ 
ward. with depths of 39 to 232 fathoms at the entrance and 49 
to 53 fathoms insale. Two small coves have 4 to 9 fathoms dose 
ia The bay is clear of danger* 

The anchorage in front of Caraga. a available in fair weather 
only. The depth of water and character of bottom make it unsafe 







Liu** Bay « Figure VI - 68). It m primarily a lumber port, 
rhe wharf, on north aide of the bay formed louthward of Lamon 
Pbnu. was reserved for vcaaela calling at the null, which war 
located immediately westward of the town. Interialand veaaeli 
calling at the poet anchored in the harbor and communicated 
wid> the abort by boat*. 

(a) Harfcw. Lamon anchorage, the harbor, ia in the bay 
formed aouthward of Lamon Point The bay ia almoat filled by 
a large coral reef on which lie* Began nan Id and Lamon an¬ 
chorage lm between the detached Bland reef and the there reef 
to the northward. It ia about 2 milea long, eaat and wen. and 
from 450 to 1.100 yards wide. The entrance ia about 1.000 
yards wide between Lamon Point shore reef and the reef south 
ward Westward the harbor narrow* between the reefi to 450 
yards, and then widens to about 1.100 yards between 5-fa thorn 
curves, at the inner end. Shoals, marked by buoys, lie on the 


bearing 120*. distant Vx mile There * good bolding ground 
with four 500-yanl and us 300-yard berth* with moderate pro¬ 
tection except from easterly galea 

At Hinaruan. the high water interval a 6 hours 21 minute*. 
The mean range of tide « 4 feet and the diurnal range M 4.9 
feet. Strong tidal currents run in and our of the Hinaruan River, 
fair with the channel, which a usually marked wah stakes or 


(h ) IjnJmg /eoiarwr Hinaruan had a small landing along 
the bank of the river where the depths are charted at 2 fathom* 
(e) C/rarawf# fstikhti. Vesaels called regularly. 


Pomi Private range beacons marked the fairway of the channel. 
The harbor affords fairly sheltered anchorage in 6 to 7 fathoms, 
over mud bottom. Thu anchorage u open to eastward but al¬ 
though a swell makes in during northeast weather tome pro- 
tcctnn is afforded from the wmd and sea from that direction. 

<*) LsmJmg f t rU di ti , The lumber mill had an L-head 
wharf on the north side of the bay. extending southward about 
1.000 feet from the shore across the wide shore reef to near the 
5 fathom curve (Figure VI - 69). The head was 150 to 180 
feet long. It appeared to be about 15 to 20 feet wide Depths at 
the face vaned from 24 to 28 feet (19)7). with the greatest 
depth at the western end. There wu a pile duster at the western 
end of the L-head wluch provided about 300 fret of berthing 
spwee across the face There wu alio a pile cluster on each side 
of the p*er, near the edge of the reef. Depths near the reef are 
charred u 2V* to 3 fathoms 

<*> CUsts wc# fscilkut. Intel island vessels called at the 


Id) AtmUttiay of ,*pptuj The wharf wu lighted. Fresh 
water, unsuitable for boiler use. wu available. Limited supplies 
of food and ice were available at the mill and a small amount of 
diesel oil. gasoline, lubricating oil and coal w*s stored for local 
use. 

<#) Rtf** fsaJaui Amor repairs could be effected at the 


(8) Usmgo. M.nJsnso hUnd (8* 38' N. 126* 05' B). 

Lung* lie* at the head of Lungs Bay. about 34 mile south of 
the mouth of the Lsanga River, on the east coast of Mindanao 
(Figure VI • 68). No p»en are reported. 

(«) Hsfbor. The harbor is in Liangs Bay. formed on the 
east coast of Mindanao Island which is about 11 miles wide at 
the entrance b etween Jobo and Bakulin Poinu and extends 13 
miles westward, being entirely open to the eastward. Depths 
gradually decrease from 65 fathoms at the entrance to 17 fath¬ 
oms off the town. Opposite the southern part of the town the 
shore reef a quite narrow with depths of 5 34 fathoms close in 
On both sides a point of the reef extends about V4 to VA mile 
from shore. 

Anchorage sheltered only during the southwest monsoon 
may be found in about 20 fathoms over muddy bottom, with 
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the church bearing 289and .hour H mile iouchc.Mw.rd 
from chc 35-foot rock on the shore reef, V< mile eutward of chc 
iMirrhern part of chc town. 

<*) UnJing fj,i/ui„ There .re no known picts. The 
cor.l reel in front of the town m.kei landing .1 low water or at 
night difficult. 

<f) Chtrmut fjatuui. Lianga wa, « weekly port of call 
for small touting itcmcrt from Cebu. 

<9) MmribmUg, MhuUnto /s/W (8* -18' N. 126* 18' 

B). 

M.iihang is on the touch tide of the mouth of the 
Marihatag River. 3 mile, touthwe.tw.rd of Um.nun Point, on 
the cut tout of Mindanao (Figure VI • 68). It wu a im.ll 
pon from which hemp and tope, were .hipped No landing la 
cilitict *rc reported 

The Marihuag River discharges through a narrow mouth 
about 20 yardt wide. It hu very little water over iu lur At high 
water tm.ll boau can enter the river and ucend it about 3 mile*. 

( 4 ) Hsrbor. The harbor it an open roadstead ofl the Mari- 
hatag River. A reef about 34 mile long eut-weit and 300 yards 
wide, which breaks in moderate weather at all stages of the tide, 
lies I mile eutward from the mouth of the river. Immediately 
southward of this reef there is a small 2 34-fathom patch. About 
Va mile westward from the breaking reef there is another small 
breaking reef, with a 14-fathom channel between them Ayninan 
Islet lies 1 Vi miles southward from the mouth of the river, 
with a channel about 200 yards wide and 11 to 13 fathoms deep 
between it and the shore reef. At Manhatag. two points of the 
shore reef project over V* mile from shore. Between them, the 


reef it natrower. with 2 V* fathoms dose in and 9 fathoms off 
the reef points. 

Vessels usually anchor about 34 mile northeastward from 
Ayninan Islet and Vi mile southward from the outer breaking 
reef, in 16 to 18 fathoms of water. 

(i) landing IsciUiUl. There arc no known piers. 

(e) Charjut ! Jiltnu 1 Marihatag was a port of call for 
small tout wise steamers. 

(10) 7W-g. MimUmso hUml <9" 05' N. 126* 12' 

B). 

Tandag it on the eut toast of Mindanao Island, on T.ndag 
I'oint. between the mouth of the T.ndag River and the ocean 
(Figure VI - 68). It wu a place of considerable commercial 
importance u the shipping point for products of the Tandag 
and Tago Rive, valleys. Tlierc wu a pier at the village but it 
could only be used by small boats (1938). Cargo wu landed 
on the beach. 

The Tandag River discharges through a narrow channel be- 
-ween Unungan Island and the mainland. The mouth n not 
visible from seaward. The entrance is approached from north- 
ward in depths of 7 fathoms. Between Lenungan Island on the 
eutern Mde of the channel and an outreuhing shore reef on the 
west, charted depdu are 3 to I 3* fathoms. There is vet)- little 
water on the bar. but small vessels can enter at high water. 

<-) Hmbor The harbor is in a small cove formed by 
Unungan Island, an unnamed island eutward of Lenungan. 
and Tandag Point. The narrow entrance channel between Len- 
ungan and the eastern island hu depth, of 5 to 19 fathom. A 
ihoal pom, usually marked by a stake, about midway through 
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ihe channel and extending southeastward /torn Unungan Is 
land, muit be avoided A reef surrounding the eastern island 
extends about Vi mile eastward from it and closet the opening 
between it and Tandag Point. 

Anchorage, sheltered from all but winds from north to east, 
may be found in 7 to 10 fathoms, over mud bottom. V* mile 
westward from the north end of Unungan Island. Vessels of 4 
or 3 feet draft may find sheltered anchorages at the mouth of 
the Tandag River, behind Unungan Island. 

Small interisland vessels anchor in 5 fathoms in the middle 
of the small cove formed by the two islands and Tandag Point. 
A heavy swell makes into this anchorage during the northeast 
monsoon and vessels cannot then enter due to the confused 
water at the entrance. 

The high water interval at Tandag is 6 hours 22 minutes. 
Higher high water height is 4.7 feet and the lowest tide is 2.0 
feet below mean lower low water, with an extreme range of 
6.7 feet. 

<*) LmAmg jstililiti A stone pier extended westward 
from the south end of the eastern island, with a causeway con¬ 
nection to Tandag Point. The causeway was proposed to be 10 
feet wide and 965 feet long with a cnbwork landing at the end 
The pier had (1958) a depth of 6 feet at its end but could 
not be utilised by any but ships boats. Cargo was landed on the 
beach. 

(f) Cltmmtt fsdliiui. Small interisland vessels called at 
Tandag. An average of 2 vessels each week called from Cebu 

U> AxmUhtluy of mppUv. Paid supplies, gasoline, and 
a small amount of lubricating oil were available. 

(II) CsmlUsm, MIhJshso UUhJ (9* 20' N. 125 59’ 

B). 

Cantilan, on the east coast of Mindanao, it on the northwest 
side of Unusa Hay at the mouth of the Cantilan River, about 4 
miles south of Capungan Point <Fl0tmi VI - 70). No landing 
facilities are known to exist. 

The Cantilan River hat very little water on its bar. The sandy 
point, through which it discharges, is surrounded by a reef, bare 
at low water, to a distance of about U mile. The valley between 
the Cantilan and Lanuza Rivers, which discharges into the head 
of Unusa Day, about H miles southeast of the Cantilan, is in¬ 
tersected ty a network of waterways forming a delta. The 4 
mouths of these rivers are connected, making a through inland 
waterway from tantilan to Unusa village, which is navigable 
for small boats. 

(s)Hsrbor. The harbor is an open roadstead in the north¬ 
western corner of Unuza Bay. 

The bay is about 15 miles wide at the entrance, between 
Capungan and Cauit Points, and extends 8 miles southwestward. 

It is open to northeastward Off Capungan Point and northeast¬ 
ward from Cantilan the bay is obstructed by General. Auqui, 
and Unamao Islands and numerous shoals and reefs. Southward 
from east-northeast of the town the bay is clear, with depths of 
55 to 10 fathoms. Cantilan Shoals lie 1 Vi to 3 miles northeast¬ 
ward from Cantilan. There is a depth of 9 fathoms between the 
shoals and the outer end of the shore reef, but this passage is not 
recommended. The 5-fathom curve closely approaches the shore 
on both sides of the projecting reef. 

Vessels usually anchor north-northeastward from the town 
in 7 fathoms, over mud bottom. Vessels approaching this an¬ 
chorage should pass close southward of Unamao Island and 



not attempt to pass inside the Cantilan Shoals. The anchorage 
is about I mile squate. with 5 to 10 fathoms of water, 

A flashing white light. 55 feet above high water and visible 
12 miles, was shown from Cauit Point, the southeastern en- 
trance point of Unuza Bay, 

At General Island, off the northwestern entrance point of 
Unuza Bay, the high water interval is 6 hours 23 minutes. 
Mean range of tide u 3.8 feet and diurnal range is 4 6 feet. The 
lowest tide is 2.0 feet below mean lower low water. 

(A) Umling IstUiltdi. No piers have been reported. 

(r) CUsraut IstilUitl. Cantilan was a regular weekly 
port of call lot small coastwise steamers. 

(12) Ubmdo (LahsnJoU), SU,*p,UJ hUml (8° 41' 

N. 125” 39’B). 

Lakando lies on Canal Bay. near the southwest end of Masa- 
pelid Island (Piguri VI - 70). A pier was located about I 
mile north of Lakandola. 

(*) Hsrbor. The harbor is an open roadstead on the east¬ 
ern side of Canal Bay. a large indentation in the southwest side 
of Masapelid Island. The bay is about 2V5 miles wide at the 
entrance and extends northward about 2 miles. It is obstructed 
by numerous small islands and dangerous shoals. A small reef 
that bares at low water, lies Vi mile southeast of the southern 
extremity of Masapelid Island. 

(A) LsnMng ftaluiii. The pier, owned and operated by 
the KM73 Mining Company, consisted of a causeway, between 
400 and 500 feet long and about 15 feet wide, with a timber 
T-heod about 80 feet long (Figurk VI • 71), Pile dusters ex¬ 
tended along the outer face of the wharf. There were 2 small 
sheds on stone projections of the causeway and a larger building 
at the outer end which were probably used for storage. 

(f) CUsfjnet fstililiti. Tliere appears to be a narrow 
gauge railway track running the full length of the pier. 
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Picuai vi • 71. UkanJo. 
View ill pier, looking northwest. 


(J) Aiailabilil) of tupplies. The pier appears to Ik- light- 
(d. and there arc indications of a pipeline. 

(ID Miter. Mindanao him,I <9 39’ N. 12V 36' E). 

Pkcer is on the east coast of Mindanao, about I mile south¬ 
ward of Cxsg Point (FlGUKI VI -70). It was the shipping point 
for the surrounding mining district There was a pier at the 
port. 

(i) Harbor. The harbor, in the southwestern corner of 
tin- cove between Cog Point and the point on which the town 
is situated, is formed by a large drying reel which projects about 
mile northeastward from the town and surrounds Bancay 
Islet. A -fathom shoal lies nearly in the middle of the harbor, 
about -130 yards northward from Bancay Islet The cove, open 
to the cast, has depths of 5 to 1 3 fathoms. 

Two or 3 small vessels can find sheltered anchorage in 6 to 
9 fathoms, over muddy bottom, in an area about d00 yards in 
extent back of the shoal. 

(/>> Landing taciturn. The only landing facility was a 
rexk and timber pier 20 feet wide and -102 feet long, which con¬ 
sisted of a rock causeway, 3'*5 feet long, from which a 21 foot 
pile and timber structure, extended seaward 57 feet. The outer 
36 feet of the timber section was to be the middle of a proposed 
T-hcad, which would have Ix-cn 85 feet long and 36 feet wide. 
The controlling depth ( 1937) was I 3 feet at low tide. The pier 
was used by small coasters 

fr) durance facililiei. There were regular steamship 
connections with Surigao and Cebu. There was also a road over 
which hemp and other articles were trucked for shipment. 

IN) Pilar. Siargao III and (9 52' N. 126° 6' E). 

Pilar lies on the north side of the mouth of the Pilar River, 
at the northwest corner of Port Pilar, the only large indentation 
on the east coast of Siargao Island (FIGURE VI - 72). The set¬ 
tlement was small. No landing facilities are known to exist. 

The Pilar River discharges into the northwest part of Port 


Pilar. Small craft can enter the river. A shoal S|x>t, usually 
marked by a stake, lies in the middle of the fairway, alwut 300 
yards south of the town The better channel passes to the north 
ward. 

(,/) Harbor. The harbor is in Port Pilar, formed Isetwecn 
Sharp Point and Pilar Point. The southern half of the bay is 



FiGtiBK VI - 72. Siargao liUnJ. 
Map showing locution of porn 
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filled with reefs. near the northern edge of *h*fa 
■nd several luge rocka Between lads Islet and Po 
entrance m the port ia about IJOO yards w«le am 
about 430 yards between ihote reefs u the western 
decrewe from 79 fathoms in the bey to 33$ fac 


• ladalslet 
at Puar the 


anchored a* tha pier Depths of iVi fathoms are charted near 
the end of the per. 

^Jr) CUmmuJmMiu. The pier appeared to be con- 


Pon Pilar affords the best anchorage on the east coa 
Siargao Island but its use is not recommended as. even u 
southwest monsoon, a heavy sea usually sets in around 
Point. Anchorage may also be found in 7 or 8 fathoms, i 
Vi mile cot-southeastward from Pilar. Small craft can . 
the Pilar River and find perfectly sheltered anchorage 2C 
300 yards above the village in depths of 63$ to 8 fathoms 
yond this point the river shoals to I fathom 

At Pon Pilar the high water interval u 6 hours 30 nun 
The mean range of tide is 3.2 feet The lowest tide n 20 
below mean lower low water 

<*) LmUmg No psen have been reported 

<r) C/aarancr ImtUmmi A small inter aland vessel o 
every two weeks. 

<d> AtmUMay 0 f Supples of any kind 


(H) Nsmsms uU. Simrgmo hlmmJ (9* 32' N. 123’ 38' 

E). 

Numancia lies on the western tide of Siargao Island, about 8 
milea northwestward from the western entrance to Da pa Chan 
nel and 2 milea from the sea (FiOURE VI . 72). This coast 
is bordered by an extensive area of mangrove flats, intersected 
by mangrove sloughs with numerous islands lepers wd from 
Siargao and each other by narrow, shallow, mangrove bordered 
channels. There was a pier at the village 

<-) H-rfior. The harbor it on Lbm Channel, which 
separates Siargao Island from Tons Island. 

Beyobo Channel, through which Numancia n approached, 
is narrow, tortuous, and mangrove-fringed. The entrance n made 
by approaching the coast nearly '* mile northwest from a 
•null, whirr sand islet whkh is awash at high wwtr The offly- 
ing reefs have several openings with 23$ to 16 fathoms, and 
the depths in Beyobo Channel art 3$ so -4 fathoms. This chan 
nel should not he attempted without local knowledge, as there 
are several small shoals which cannot be teen until close over 
them. The most dangerous shoal is m the center of the channel < 
about V> mile south of the pier It bares at extreme low; water 
but there is deep water close to the mangroves to the westward 

Numancia may alto be approached through Sayug Channel, 
which leads southward from the head of Licalir Bay to Baban 
Lagoon. Tooa Channel leads into Baban Lagoon from the south¬ 
west From the lagoon Libas Channel leads southward.to the 
town. These channels art narrow, shoal, mangrove-fringed 
and only suitable foe small native craft 

The slough or channel at Numancia appears to be about 400 
yards wale and provides sheltered anchorage m 3 id 33$ farh 
oms for the vessels of about 8-fooc draft which are able to 
navigate the channels. 

In the channel near town, the currents run with con¬ 
siderable velocity and there are dangerous whirlpools in places 
(8) LtmJtng juiMn There was a stone p*r. wluch ex¬ 
tended about 200 yards into the mangrove slough Small (team¬ 
en. drawing about 8 feet reached the town or high water and 


( 16 ) Dm pa. Siargao htmmd <9" 43' N. 126* 03' E). 

Daps • *r the southwestern end of Surgao Island, on the 
northern shore of Daps Channel (Ficuaa VI - 73). There 
were 2 piers in front of the town, one of which did not extend 
•o the edge of the shore reef 

<a) Hmrhor. The harbor a at the mouth of a small cove 
formed rna^e Cambaaac Point. on the northern side of Dapa 
Channel Daps Channel separates rhe southern end of Surgao 
Island from East Bucas Island It • 3$ mile wide at the western 
romance between Cambasac Promt, and San Miguel Point, the 
northern extremity of East Bucas Island. It is nearly blocked by 
islets, reefs and shoals, leaving three, narrow, tortuous channels 
through which the currents run with considerable velocity. The 
reefs show plainly, defining the channels, and Daps Channel is 
safe for imalL carefully navigated ireamets Cambaaac Point 
a fringed by a narrow, steep reef Quito and Barrsbas Reefs, 
and the rock off the north end of Bucas Grande Island are rhe 
only detached dangers in rhe western approach to the channel. 

The middle channel, between Abanay and Bancuyo Islets, 
is the beat, it being fairly straight. 7 to 14 fathoms deep, and 
having • least width of 100 yards. The southern channel be¬ 
tween Bancuyo Islet and East Bucas Island is narrow and tortu¬ 
ous, and its use is not recommended It has depths of 33$ to 19 
fathoms. The northern channel west and north of Abaruy Islet 
is the mom generally used in teaching Dapa from the west. Its 
southwestern end is shout 100 yards wide and 7 fathoms deep 
between rhe shore reefs of Cambasac Point and Abanay Islet, 
with 6 so 8 fathoms in the channel northward Turning cast 
ward, the channel h about 300 yards wide between shore reefs 
on the northern end of Absnsy Islet and the southern side of 
Surgao Island, with depths of 3 3$ m 9 fathoms in the channel 
to Dapa Opposite the town the channel is 33$ lathoms deep 
and about 100 yards wide between the shoals. The eastern en¬ 
trance of Dapa Channel is about 700 yards wide between the 
Surgao shore and Dapa Reef, with depths of 14 to 334 fath¬ 
oms. It a obstructed by two rocky shoal spots, one about I mile 
cast-southeastward from the town and 34 mile from the shore, 
and the other about 300 yards eastward. 

Anchorage is usually made in 3 fathoms, over nfud bottom, 
•bout H mile soutbwestward from rhe town. Opposite the town 
pier it has an extreme width of about 600 yards between 3- 
fathom curves, narrow mg to about 230 yards in the middle, and 
is about 1.000 yards long In the western end is a dangerous 
rotk. This anchorage is open to the cast and southeast and partly 
protected from rhe south by Abanay Islet and Dapa Reef. The 
cove behind Cambasac Point had depths of 3 to 10 fathoms, 
over mud bottom, and appears clear and well-protected. 

At San Miguel, on the southern side of the western entrance 
to Dapa Channel, the high water interval is 6 hours. 33 min- 
utta The mean range of ride is 3-2 feet The lowest tide is 2.0 
feet below mean lower low water. At the western entrance of 
Dapa Channel the flood tide flows westward and the ebb sets to 


<*) Lrnnjmg fmcthtui. The landing fadlibes consisted of 
2 piers, which are keyed to the port plan (FlGUM VI - 73). 

A narrow pier, 535 feei long, extended southwestward across 
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the shore reef toward the 5-fathom curve abreast the crater of 
the town (Reference number 1. Figure VI - 73). It cotuured 
of a rock causeway. 20 feet wale and 430 feet long, extended 
113 feet by a reinforced concrete prer. 30 feet wale, wuh a 
depth of 20 feet (1937) at the end and from 12 to 13 feet 
along the aide*. Conatrucnon of a abed waa ptopoacd (1937). 

Another narrow cauaeway (Reference number 2. Ficuai 
VI - 73) extended aouthward from the ahore at the eastern edge 
of the town, but its rounded outer end dal not reach the edge 
of the shore reef. A wide shoal with V* to H fathom In of? 
the end of dus pier. 

U) Cl tmmit fdiUuui. Streets of the town connected 
with both piers. Small steamers occasionally called at the port. 

(17) Dintgst, /iW (9* 38' N. 123 * 36' E) 

Dinagat it on the southwest coast of Dinagat Island, at the 
western end of Dinagat Point winch forma the southern and 
western sides of Dinagat Cove (Figure VI . 74) There was 
a pier on the eastern aide of the town. 

(a) Hsrbor. Dinagat Cove is a well protected harbor, 
nearly landlocked with good holding ground. The outer bay a 
about W mile wide between Maaiub and Dinagat Points and is 
partially protected from the westward by Capaquaan Island It 
haa depths of 10 to 31 fathoms but shoals extend far out from 


all tales. A rock, awash, lies midway between the points. The 
entrance to Dinagat Cove a about 200 yards wide between 
shoals, with depths of 25 to 27 fathoms, decreasing gradually 
to 7 fathoms at the eastern extremity. It is about I mile long 
and Vl mile wide, but shoals reduce the anchorage area. 

Dinagat Pornt is fringed with shore reef and a wide shoal 
area. 

At Dinagat. the mean higher high water interval is 10 hours 
20 minutes and the diurnal range of tide is 3.4 feet. The low- 
est tide d 1.5 feet below mean lower low water. 

(3) LjmJmg jtitiam At the back of the town was a per- 
fectly sheltered pier which, one report states, has 3 feet of water 
at its end The chan however, indicates that there is less than s 
feet 

(18) MimJsmso IsUmJ <8 # 57' N. 125* 33' E), 

Butuan u on the west bank of the Agusan River, which dis¬ 
charges into the head of Butuan Bay. about 57 miles south of 
Bilaa Point, the northern extremity of Mindanao (Figure VI - 
73). There was considerable trade in hemp and copra, princi¬ 
pally with Cebu. There were 2 landing stages at the port ( Fk. 
URR VI . 76). 

(a) Hsrbor. Butuan is a river port on the Agusan River. 

5 miles above ns mouth. The river discharges into the south- 











noun vi. 

M»p (flowing location of Ditugar < inset > 
eastern turner of Butuan Bay. It. mouth ii divided into 2 chan¬ 
nels by Pontod Island. The bar of the northern entrance, pur¬ 
posely blocked by aunken stone*, has a depth of only 3 feet and 
is not used for navigation The western entrance has a minimum 
width of about 130 yards, depths of 9 or 10 feet over the bar at 
low water, and 12 to 14 feet at ordinary high water. The best 
water over the bar was marked by range beacons. 

Depths from the bar to the town arc from 2 V^r to 3 fathoms. 

Butuan Bay it about 20 miles wide at the entrance between 
Tubay and Diuata Points, and recedes southward 10 miles. It 
is deep and dear. 

There is no good anchorage outside the river entrance. Good 
anchorage for small vessels is found at the mouth of the Baug 
River, which enter* the Agusan |ust inside the bar. Vessels 
anchoring in the stream at Butuan should lie below the upper 
wharf, as the river higher up is contracted by a shoal making off 
from the west bank 

A fixed red light, 39 feet above high water and visible 7 
mile*, was located inside the river entrance. 

The high water interval at the river entrance is 11 hours, 30 
minutes. Higher high water height is 3 8 feet and lowest tide is 
-1.3 feet. During floods the river rises from 12 to 36 feet The 
rainy season is from November to February. The river is lowe*t 
during September and October. The current in the river is 
strong. Currents at the entrance flow out at all tide*. 

(3) landing fatililiti. The principal facilitie* were 2 
landing platforms, which arc keyed to the port plan < PiciURi 
VI • 75). 


74 Ohm** 

and port plan showing location of facilities 

The downstream landing (Reference number I, PiciUlli VI - 
73) had a controlling depth of 14 feet along the face, and con¬ 
sisted of a timber deck and apron on concrete piles and sub¬ 
structure. with a timber approach from the shore. The deck was 
about 31 feet by 72 feet, with an apron along the face about 
10 feet by 72 feet, and 13 feet by 21 feet on either side of the 
cargo shed ( Fk.sjhi VI - 77). The cargo shed was about 21 
feet by 43 feet. The upstream landing (Reference number 2. 
Fiourii VI - 75) could only be used by small boats. There was 
a shed covering the entire deck. 

(r) Cltttmtt fMilisi. Pier* wete served by connections 
with the coastal highway. There were regular motor vessel con¬ 
nect tom. Small boats and launches of 4-foo< draft can ascend the 
Agusan River for about 70 mile* to Bunawan 20 miles north of 
Moncayo, the northerly terminus of the Davao road. 

<d> AimUMuj of mppliti. Gasoline, diesel oil. and ice 
were available in small quantities 

(19) Ntiipil, AW--no ULmd( 8 C 59’ N. 123° 20' E). 

Nasipit is on the southern shore of Butuan Bay. 10 mile* 
west of the mouth of the Agusan River (Figurii VI . 78). It 
was a shipping point for copra and log*. There was a pier about 
1 mile south of the town, near the head of Nasipit Harbor. 

(a) Hit hot. Nasipit Harbor is formed by an opening be¬ 
tween bluff rock headlands about Vi mile apart and extends 
about I mile southward. The harbor has depths of from 4 to 
12 fathoms over an area about Vi mile long and about 300 












PORT FACILITIES 


to load lop and coesung ve»ael» maintained communication 
with Cebu. A highway led to Butuan 

(20) Odiomgsm, Mimdsmso hUmd (8* 51'N. 125* 10' 


BUTUA 

BAY 


Odiongan to located on the east bank of Odiongan River, 
which discharge* into the aoutheaatern corner of Gingoog Bat 
(FlGU«B VI • 79). The only landing facility waa at the lumber 
company* pier in a »mall bight 0.9 mile wcat of Odiongan. 

(a) H^bor The harbor ia an open roadatrad. near the 
head of Gingoog Bay. The bay i* 20 milea wide at the entrance, 
between Diuata and Sipaca Point*, and extend* 13 milea south- 
ward. The thorct are fringed with narrow, iteep, coral reel* The 
center of the bay to deep and clear. There are no off-lying dan¬ 
ger*. except a ahoal northweat of Gingoog village, at the head 
of the bay, and another off Taltoayan, near Sipaca Point. A unall 
ihclf of coral and land with depth* of 3 to 7 fathom*, lie* north¬ 
ward of the eaitcrn »ide of the entrance to the Odiongan Rivet. 

Thi* ihoal afford* excellent anchorage for unall vrurli 
(A) IjnJiig !daltitit. The Anakan Lumber Company 
had a T-head pier in the bight we»t of Odiongan. The face of 
the pier wa* 350 feet long and had a depth of 30 feet alongside, 
U) Clurmti fdahitti. The port to on the coaital high¬ 
way. The lumber company operated a railroad for a distance of 
18.6 mile* and had i locomotive*. 

(d) A rMil is) of mpplm. Fresh water, tunable for 
boiler purpose*, wu piped to the pier. Food and ice were avail- 
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(21) Gingoog, Mindnnno l,L„J (8° 50' N. 125 06' 


Gingoog lie* on the southern »hore of Gingoog Bay. about 4 
mile* west of Odiongan (PlGUBB VI - 79). It wa* a lumber 
port, the only landing facility being a pier operated by the lum¬ 
ber company (FlOUBBS VI . 80 and VI . 81). 

the harbor are fringed by , Thc harbor •» «n open roadstead at the head 

day. of Olngoog Bay. A unall coral shoal covered by a lean 

entrance extend* about Va ‘ lcprh of lV * «<«* «bout 1 mile northwestward 

•auern side continue* much ' rom ,hc town tnd H mile from tl*e ihore. There is a deep 
•ide and the aandspft* ap- <bannel about VJ mile wide between thi* thou! and the »hore 
nnel than charted Private n*f. Notthwe.t of Gingoog the shores are fringed by a steer 
he shoal water. coral reef. 

in depth, of 4 to 12 f.th- Good anchorage in 15 fathom*, and bottom, may be found 

>vc high water and vuible ,£ T'' 1 "! ^ °* "* '°^ 

*hore of the harbor, about w : fh , ’ Tl T" P '‘ C Lh “ d 

with a wood deck extended about 400 feet from the ihore The 

our* 25 minute*. Higher ace of the L-heud was about 230 feet long, but wa* still undet 
west tide to -1.3 feet, re- ‘° n * ,rui, ' on - 1 ««k* were laid on the pier, which wa* lighted 
ver low water. (PlOURM VI - 80 and VI -81). 

y facility at the port wa* <() CUnrnnet fneilitiii. Gingoog is on the coaital road 

hich consisted of a cause- ThC Iumbcf ™mpany had 2.5 mile* of railroad. Vc*»el» called 
wide, from shore to deep rc * ulw, y ” ch from Cebu. 

tajs z " w «■ »• * >*■ »• 

, 'he luruTol ihe'^- ^ lhc nof,hwc * , ern emmnee to Gingoog B.y 

■he P-oieei .boo, 1 mile looiheurwani ol Sipm, Pom, (Fiou.eT 79). 

, -emel. edled meoi., 1 , ” Gin *”« N ° ^ 


FiociBB VI - 75. Bmm. 

M.p ihowmg lo.at.oA of Human (imet) and |«»t plan showing locau 
of facilities 
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Figure VI • 77. 

View of downstream landing, looking north January 1938. 
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P»ti plan *ho*<ng local ion of facilities 


(-> fUior. The harbor is an open road.tead juu inaidc 
the northwestern entrance point of Gingoog Bay. A detached 
coral >hoal, with a leaat depth of 4 fathom., lie. V, mi | c tlom 
.hore. There u a deep, clear channel, about K mile wide. be¬ 
tween it and the shore reef. 

Anchorage may be found cloae to the .hore reef nonhward 
of the town in 20 fathom., but the anchorage u expowd to 
northeast wind.. Veuel* occa.ionally anchor on the d-fathom 
*hoal. off the village. 


way 


"**** I** 1 ”' No pier, am known ro exot. 

a '~ m ' T.lm„„ „ 0 „ c~.»l high- 


(9* 0- N, 124- JO' 
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FIGURE VI • 80. Gingoog. 
View of pen. showing pier 
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FkimVI-81 6*i ngoog. 

V**of p*f. show mg type <4 civwmxnoci 


<-) Harbor. Canauayor Anchorage. the harbor for Halm 
#uun. lies southward ol Canauayor Islet, which lies about I 
miles west ol Sipaca Point and about Va mile Irom shore. A 
wide fringing reef is bordered by narrow shoal areas. The 3- 
and 10-farhom curves arc close in A shoal area which is nearly 
bare at low water extends from Cmauayor Islet in a south¬ 
easterly direction to else mainland 

Westward ftom the islet and close to it. there ts a natural 
channel leading to protected anchorage for small craft in 8 to 
9 fathoms, over hard sand, about 300 yards northward from 
the western part of the village. The approach is clear with 
depths of 18 to 27 fathoms and a width in the entrance of about 
120 yards between 3-fathom curves. The anchorage is only 
about 190 yards wide opposite the pier and about 400 yards 
east-west to the 3-fathom line. 

High water interval is 11 hours 23 minutes The mean range 
of tide is 2.6 feet. The lowest tide ts 1.3 feet below mean lower 
low water. 

(A) landing faaluiei. A small pier (Figure VI - 82>. 
used as a ferry landing, had a depth of 8 feet at the end (1938). 
The pier extended about 130 feet northward from shore. 

(c> Clear unit faahliei. The ferry made 3 trips daily to 
Binonc, on Camiguin Island. There was a read paralleling the 
shore at the root of the pier. 

(24) Binone. Camiguin Island (9° 09' N. 124 48' E). 

Binonc is near the south end of the east coast of Camiguin 
Island, which lies 8 miles northwest of Sipaca Point, the western 
entrance point of Gingoog Bay (Figure VI - 83). Binonc was 
the Camiguin Island terminus of the ferry operating to Bahn- 


guan. or Mindanao. A break in the shore reef provides a well- 
protected landing place for coasting vessels 

< a ) Harhor The harbor is an open roadstead, with a 
charted depth of 2 fathoms The bottom drops off steeply. 

<A» Landing fa,ihiui. A small pier used as the ferry 
landing, had 6 feet of water at its face. 

(r) Clear ame fa, shun A road paralleled the shore, and 
connected Binonc with other harbors and villages of the is¬ 
land Binonc was the terminus of a ferry that operated 3 tups 
daily to Hahnguan. on Mindanao Island. 

(2)) Mamhajao, Camiguin Island (9* 13' N. 124" 43' 
E). 

Mambajao b on the northern end of Camiguin Island ( Fig¬ 
ure VI - 83) It was the principal town on the island and a 
shipping point for hemp and copra. There was a pier in front of 
the town. 

( a ) Harbor. The harbor is an open roadstead. A fringing 
shore reef widens at the town to about 230 yards An opening in 
the reef, about 100 yards wide, extends about 373 yards south 
crly to the shore line. Depths in the entrance are from I V* to 
I fathom, decreasing shoreward. 

Anchorage at Mambajao is indifferent and because of the 
depth of water must be close in. The 3-fathom curve b 
about 130 yards outside the edge of the reefs. Vessels anchor 
in 18 fathoms, over sandy bottom, with Mamhajao Light bear¬ 
ing 201 . distant about V* mile. Small vessels may anchor 
closer in. with the light on the same bearing, in 11 fathoms. 
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over sand and coral, with Medano Islet jow open oil a small Ai Mamhajan (he mean high water interval it 11 hour* 28 
•ingle tree on the extremity of the point wet (ward from Mamba- minute*. Mean range of tide it 2.3 feet. The lowett tide it I 5 

feet below mean lower low water. Flood tidal current* flow west¬ 
ward, parallel to the pier end. Tide ript form near adjacent is¬ 
land*. 

A fixed red light. 32 feet above water and vitible 7 mile*. 
wa» shown from the pier. 

(6) landing ImUiiih. The pier extended over 1,000 feet 
from thote along the eastern side of the gap in the reef to open 
water (Ficuan VI - 84). It consisted of a stone causeway, with 
a timber extcntion. The causeway, 40 feet wide, extended north¬ 
erly about 300 feet to an enlarged end about 80 feet square, 
beyond which the pier, which was partly causeway but for the 
most part of open timber pile construction, extended 620 feet 
north-northeasterly with a width of 20 feet, widening to 30 
feet at the outer 113 feet of pier. In 1938, there was a depth of 
14 feet at the end and depths of 6 to 13 feet along the western 
side, where about 430 feet of berthing space was available. The 
pier was exposed to the northeast monsoon. 

A small cargo shed was built on the wide midsection of the 
pier. 

Limited open storage might be had on the 80-foot square 
enlargement of the pier or at the 175-foot square area at the 
shore end of the pier. 

(c) Clrj’jnn Idtililui. The pier had road connections. 
Vessels called weekly from Cebu. 

(4) AtmldbtUi) of mppliti. Supplies were scarce. A few 
tins of gasoline and some diesel oil in drums were available. 
Fresh water, suitable for boilers was piped to the wharf. 


Ficuaa VI • 83. Gomigmn //W. 
Map showing location of pom. 
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(26) Hugo, Mindanao l,laud (8’ JO' N, 124’ 45' E). 

Bujco is near Cagayan on the southeastern shore of Macajalar 
Bay on the north coosr ol Mindanao (Figure VI 6). The 
Philippine Packing Company had a wharf and packing plant 
on the waterfront. 

(-) Harbor. The harbor is an open roadstead near the 
head of Macajalar Bay. It is protected from all points except 
the northwest. Depths of 7 fathoms extend about \\ mile from 
the shore. 

Macajalar Bay is described under Topic 61, Q (2), (•). 

The tidal currents parallel the wharf face. Bowing southward 
on the flood with a velocity of about I knot. 

< b ) Landing facilitin The pier consisted of a rock cause 
way with a pile and timber Thead wharf, the face of which was 
200 feet long and had depths of 30 feet alongside (1930). 
Dolphins were provided at each end of the T head. Railroad 
tracks extended from the packing plant to the face of the pier 
(FlGURt VI • 83). The pier was lighted 

(e) CUarancr facililitl. In addition to the railroad lead¬ 
ing to the pier, a highway paralleled the coosr. 

(d) A variability of inppliat. Fresh water was available 
at the pier. 


(27) Kolambugam, Mindanao I,land (8° 07' N. 123* 

33' B). 

Kolambugan is on Kolambugan Bay. which lies on the cost- 
cm side of Port Misamis, opposite the port of Misamis ( Figure 
VI -10). The port is southwest of the town, near Migcaniguing 
Point, where the Kolambugan Lumber Company had a pier. 

(a) Harbor. The harbor is an open roadstead in Kolam¬ 
bugan Bay. eastward of Pasil Shoal. Depths in the bay vary 
from 3 to 13 fathoms, with general depths of 7 fathoms along 
the entrance range. Pasil Shoal is a long narrow shoal extending 
nearly 3 miles in a northeast direction from Palalagoya Point, 
with depths varying from V* to 434 fathoms over it. The north- 
ern extremity was marked by a buoy. 

Port Misamis is described under Topic 61. C, (4), (•). 
Anchorage may be obtained eastward of Pasil Shoal, in 4 
to 3 fathoms, over fine sand bottom The anchorage is well 
sheltered except from the north, 

The variation of tide is about 3 Vn feet. 

(A) landing facililitl, The wharf of the lumber com¬ 
pany was about 1.930 feet in length, and was constructed of 
wood piling, with wood decking. TTiere was a depth (1938) of 
23 feet at the outer end, decreasing gradually to 16 feet 300 
yards shoreward. Tracks were laid on the pier. The wharf was 
lighted ( Figures VI-86 and VI-87). 

(e) CUarancr faiilititt. Kolumbugan was the southern 
terminal of the coastal highway running northward along the 
eastern coastline of lligan Bay. 

Id) Availability of lupplirt. Fresh water, ice. and food sup¬ 
plies were available. Some diesel oil and gasoline were stocked 
by the lumber mill. 

(a) Rrpair jocilititi There was a machine sltop at the 

mill. 

(28) Jimrnrt, Mindanao Itland (8* 20' N. 123* 31* E). 
Jimener is on the western side of lligan Bay about 9 miles 
north of Loculan Point, the western entrance point of Port Misa- 
mis (Figure VI • 88). The town lies inland on the Palilan 
River. The port facilities were located about I mile eastward, on 
lligan Bay. 

The Palilan Rivet which discharges about 0.9 mile northwest 
of Tabu Point, has very little water on its bar at low tide. 

(a) Harbor. The harbor is an open roadstead approxi¬ 
mately V* mile long in a northwest-southeast direction and 
about Vi mile wide, between the 5-fathom contours. The off- 
lying reefs, principally Madre and Poricos, lie V* to V, mile off- 
shore and extend to l mile on their outer edges where there it 
deep water. These reefs provide protection against most seas. A 
number of channels lead between the reefs to the harbor but 
the most used are the southern and northern entrances, between 
the reefs and the mainland Buoys marked the edges of the reefs 
in the channels. 

The harbor provides one first-clans, two second < I ass, and one 
third-class anchorages which arc safe, except during northeast 
monsoons when it is reported that a heavy swell sometimes oc¬ 
curs. Anchorage may be found about 250 yards off the pier in 6 
fathoms, over sand bottom, and elsewhere in the roadstead in 
depths of 3 to 12 fathoms, over mud and sand bottom. 

A fixed red light. 32 feet above high water and visible 7 miles, 
was located on the beach at Tabu Point. 








FKA«r VI 85 Bmgo. 
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The highwarn interval at Junene* u 11 hour. 25 minutes 
The higher high water heigh, is 4.1 feet and the lowest tide re 
cede, to 1.5 feet. 

<A> Landmg fatslusts. The facilities consisted of a rock 
and «Rh causeway with a reinforced concrete per. 39 5 fee, 
wide and _ 5 fee, long, at its seaward extremity (Figure V| . 
HH) There was a depth ( 1939) of 20 feet at the p*r head 
Vessels usually berthed along the southern sale. A heavy swell 
sometimes reached the pier during the northeast monsoons. A 
black warehouse was located near the root of the pier A cargo 
shed was reported under construction (1937). 

U) Ctraramt faaltltti The pier was at the end of the 
main street of the town 

(29) Plan Jet. Mindanao Island <8 36'N. I23‘ 44' E). 

Plaridel is about 2Vj miles westward of Polo Point, the west¬ 
ern entrance point of Iligan Bay. on the north cows, of M.nda- 
nao ( Figure VI • 89) The town lies on the coast, about 1 mile 
northwest of the landing facilities on the northwestern side of 
Inamucan Bay. 

(-) Harbor. The harbor of Plaridel u in Inamucan Bay. 
about I mile southeastward from Plaridel. and about IV7 
miles westward from Polo Point It is about V» mile long and 
V* mile wide, but reefs extending from both entrance points 
reduce the navigable entrance channel to a width of 300 yards 
Open to the north, it provides good protection from other quad 
rants Baubaon Point, the eastern entrance point. 11 fronted by a 
fringing reef, and at Inamucan Point, the western entrance 
point, a reef extends about V\ mile from shore These reefs bare 
at low water The depths at the entrance are 32 fathoms, de¬ 
creasing to -I fathoms at the head of the bay 


Anchorage space in the bay is limited to an area about 300 
yards in diameter, where vessels anchor in 5 to 11 fathoms, over 
mud. Vessels may also anchor in 10 fathoms. Vi mile from 
shore, north of die village. 

The high water interval at Plaridel is 11 hours 05 minutes. 
The higher high water height is 4.1 feet and the lowest tide 
recedes to -1.5 feet. 

A fixed red light. 60 fee, above high water and visible 7 
miles, was located on Polo Point. 

(b> landing Ian!tuts. There were originally 2 wooden 
landings, each 20 feet wide and 65 feet long (Figure VI -89). 
which were built by the municipality. A reinforced concrete 
wharf or pier, 30 feet wide and 69 feet long, was constructed 
from the end of one of these umber wharves. The timber sec¬ 
tion was to have been removed and replaced by a rock cause¬ 
way under the proposed plans. It is not known whether this 
work has been done. The concrete pier had a depth of 13 feet 
at its head, and the timber wharf had a depth of 16 feet at its 
end. 

(c) CUarantt latsluirs. A road led from the piers to the 

town. 

f 10) llalsangao. Mindanao Island ( 8 I '40'N, 123° 36'E). 

Balungao is at the head of Baliangao Bay. situated in the 
northeastern corner of Murcielagos Bay. on the northern coast 
of Mindanao (Figure VI . 90). It was the shipping point for 
copra produced in the vicinity. A landing for small boats was lo 
cated at the town and the Government pier was located at 
Miray Point, about 1 mile west-southwest of the town. 
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PlOUII VI • 88 jtmtnn 

M.p aiming location oI Jimtnfi (iiuci) and port plan aiming location of facilitica 


FtCUl* VI ■ 89. Pt^ndfi 

Map aiming location of Plaridtl ( imp ) and port plan aiming location of facilitir* 
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(<*) Harbor. The harbor it in Baliangao Bay, a until in¬ 
dentation in the coast, about I mile wide between the entrance 
points. Miray Point and Sulong Point, and about I mile long in 
a northeast-southwest direction. The southern Vi of the bay is 
shallow. The depths in the northern Vi range from about 8 
fathoms in the channel entrance southwestward from Mirny 
Point, to about } fathoms I mile farther in The 9-fathom con¬ 
tour just enters the bay, stopping off Mirny Point. The bay is 
sheltered from all winds and seas except those from the south¬ 
west. The entrance channel was marked by buoys. The edges of 
the inner channel may readily be seen when the water surface 
is not choppy. 

There is anchorage off Miray Point in about 6^ fathoms 
with Miray Point bearing north, distant about 400 yards. 

(A) landing jdciliiui. A stone pier (Reference number 
I, Figure VI - 90), located at the town, could only be ap¬ 
proached by small boats at high water. Approach should not be 
attempted without local knowledge 
The Government pier at Miray Point (Reference number 2, 


FlGURB VI - 90) consisted of a dumped rock causeway. 20 feet 
wide and 110 feet long, with a reinforced concrete pier at 
its extremity. 29.5 feet wide and 165 feet long, with a depth of 
10 feet at the head. 

(r) Char one* laeililhi. A road led from the pier on Mi- 
ray Point to the town. 

(J) Aradabilkj of inpplias Food supplies and a few tins 
of gasoline and kerosene were usually obtainable. 

()l) Da pi Ian, Mindanao hland (8° 39' N. 123“ 25' 
B). 

Dapitan is about H mile from the beach on the eastern side 
of Dapitan Bay, south of the mouth of the Dapitan River, on 
the northwestern coast of Mindanao (Figure VI - 91 >. A road 
led northward from the town to a landing pier, H mile eastward 
of Estacion Point. There was no water at the end of the pier at 
low tide. 

The Dapitan River, discharging into the head of Dapitan Bay, 
at the north end of the town, has very little water on its bar ai 


Figure VI - 90. BaiUngao. 


M.p showing location of Ikl.sngso (inset) and port pUn showing location of facilities. 
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Map showing location of Port Puluan diu«) and port plan showing locaiion of facilities 


low lid*. A( high warn and with a imooth tea, small lighten 
can Croat. A bridge ensued the mouth of else river at the town 

Port Puluan, the deep-water terminal for Dapitan, is de¬ 
scribed under Topic 62. C. (31). 

(32) Pori Pulutm, AW-—, hUnd (8 38' N. 123 " 

23' B). 

Port Puluan is on the southwest side of Dapitan Bay, % 
mile southeast of BotOgan Point, on the northwestern coast of 
Mindanao Island (Piouan VI - 91). The facilities at Port Pu¬ 
luan served the adjacent towns of Dapitan and Dipolog, which 
lie about equidistant on cither side of the port and were con¬ 
nected to it by a road. 

(a) //. trbor. The harbor is an open roadstead on the 
southwestern side of Dapitan Bay, which it about 3 Vs miles 
wide at the entrance between Tubud and Botogan Points, nar¬ 
rowing to an average of 2V^ miles farther in. and is about 3 
miles long. It is open to the northwest The depths at the en¬ 
trance are 28 fathoms, decreasing gradually to the beach at the 
head of the bay, 

Good anchorage may be found in any part of Dapitan Bay. 
sheltered from all except northwesterly winds. The usual an¬ 
chorage is off Dapitan. about H to Vi mile from shore, in 
3 Vi fathoms of water, over a mud bottom, with the church 
bearing 92°. Good anchorage may alio be found in a depth of 
7 fathoms, about H mile southward from the small islet off 
Estacion Point. 

The high water interval in Dapitan Bay is 10 hours 57 min¬ 
utes. The higher high water height is 4.4 feet, and the lowest 


tide recedes to -1.3 feet At ebb tide the current flows outward 
or westerly along the pier end 

(b) landing ImUuui. The facilities at Port Puluan con¬ 
sisted of a dumped rock causeway 200 feet long and 20 feet wide 
with a steel sheet piling head 32 feet long and 30 feet wide, ter¬ 
minating in a reinforced concrete pier 138 feet long and 30 feet 
wide on piling. The pier had fender piles at the head and a pile 
cluster at the inner end There was a depth (1937) of 27 fret 
off the fender piles at the head, decreasing to 13 feet at the 
cluster piles at the inner end on the western side. 

Proposed improvements included a reclaimed area fronted 
by a rock bulkhead, for port and terminal activities, and a cargo 
shed. It is not known whether this work has been completed 
(e) C/ftranti fdfi/uiti. A road led from the pier at Port 
Puluan. to Dipolog and Dapitan. Bridges crossed the several 
rivets. 

(d) Atatlabililj ol lupplui. Small supplies of food, ice, 
gasoline, kerosene and lubricating oil were obtainable at Dapi¬ 
tan and Dipolog. * 

(331 Dipolog, MitJ*Hd» ItUmd (8’ 35' N. 123° 20' 
B). 

Dipolog is on the northwestern coast of Mindanao, about 
2Vj miles south of Skayac Point (FlGUHB VI - 91). It lies on 
the south side of the mouth of the Dipolog River, slightly back 
from the beach. It was a shipping point for copra, corn, hemp, 
and lumber. There was regular weekly boat connection with 
Cebu and Misamis. A rood led to Port Puluan and Dapitan. 














Smdangan is at (he eastern end of Smdangan Bay. on (he 
northwestern coss* of Mindanao (Figure VI - 92). Copes and 
corn were shipped in small quantum. No landing facilities have 
been reported. 

(a) Harbor. The harbor is an open roadstead, with no 
shelter from west to north. The 30-foot contour runs from A3 
to 0.7 mile offshore, and the approach is deep and clear. 

Anchorage can be taken from 3* to I mile off the village, the 
depths ranging from 30 to 84 feet, over mud. 

(*) Lending fmiluiet. No p ten are known to exist 

(<) Clear ante fatiletias. Access to the interior was limited 
to trails. Jnterisland steamers formerly called biweekly, pro¬ 
viding connection with Zamboanga and Cebu. 

Id) Availability of ssipplies. Supplies of any kind were 
scarce. 


SINDANGAN 


VICINITY MAP 
SINDANGAN. MINDANAO 


Figure VI. 92. Umdamgam 

Map showing location of 


(if) Port Santa Maria, Mindanao Island (7* 46' N 

122° 07' E). 

Port Santa Maria is on the western coast of Mindanao Island, 
about 60 miles northward from Zamboanga ( Figure VI - 93 ). 


It was the site of a small lumber mill which had a pm on the 
northern side of the eastern arm of the port. 

(a) Harbor. Port Santa Maria, the harbor, is practically 
landlocked, with high hills surrounding it It is not readily seen 
by vessels passing at a considerable distance offshore About a 
mile wide at the entrance. 1 1 narrows to about H mile and then 
widens out into two bights, separated by a small peninsula and 
a coral reef, which projects about 300 yards northward from 
it The eastern bight is the largest. The bay is about I Vi miles 
long. The depths at the entrance are 22 fathoms with depths 
in either bight ranging from 12 to 13 fathoms. The shore at 
the entrance is composed of rocks and cliffs. with a narrow 
fringing coral reef, but at the head of the bay there are some 
sand beaches. A shoal formerly marked by a beacon, lies about 
1 30 yards westward of the end of the pm. 

The harhor affords the best sheltered anchorage on the west 
coast of Mindanao. Good anchorage for small vessels in 12 to 
15 fathoms, over mud or sand, may be found in the southern 
bight. Space for one second and one third-class anchorage berths 
is vailable in the eastern bight, and for one second- and four 
third-class berths in ocher parts of the harbor. 

The high water interval at Pott Santa Maria is 10 hours 54 
minute* The higher high water height is 4.2 feet and the low¬ 
est tide recedes to -1.5 feet. 

(*) Lendeng fassists*i. The facilities consisted of a timber 
pm on piling, approximately 150 feet long and 100 feet wide 
(Figure VI - 94). located on the northern side of the eastern 
high. There was a depth (1937) of 11 to 15 feet alongside the 
end of the pm. with deeper water immediately offshore. It was 
used primarily for loading of lumber for export. Vessels moored 
at the head of the poet, lying to an anchor, bow to westward Sev- 
eral sheds and mill buildings were located on the shore ad¬ 
jacent to the pier. 

<e) Clear ant* faceletses Regular weekly steamer cornrnu- 
nnation was maintained with Manila and other Philippmc 
ports There were industrial tracks on the wharf, leading from 
the milL 

(d) AtasJabtlU) of snpplees Fresh water was not avail- 
able at the pm. A few drums of diesel oil were stocked for the 
use of the mill. 

(16) Caldera Bay. Mindanao Island (6° 37' N 121* 
58'B). 

' Caldera Bay is about 7 miles westward of Zamboanga, at the 
southwestern end of Mindanao (Figure VI - 12). The Philip¬ 
pine Desiccated Coconut Company had 2 wharves on the bay 

U) Harbor. Caldera Bay u a natural harbor, open to the 
south, with a small inner arm in the northwestern pan which is 
accessible to small vewels only. The bay b .bout I mile wide at 
(he entrance, and recede, about m.le ins, the co«t. The 
depths m the outer portwn of the bay range from 6 to 9 fath 
onu. «ich the 5-fathom contour skimng the shore line at a du¬ 
rance of about 300 to 400 yards, but not entering the small 
mrmpjrr D* inner arm a about 70 yard, wide at the entrum 
and 200 yard. long, with depths of about 23* fathom, at the 
entree, deceasing to 3 ft« in*de. The bay i, sheltered from 
w esterly, n ortherly, and nonhea*erly w inds and seas, but open 
to southerly winds. 

, •* fa “ d “ a* i» depd. of 

6 to 8 fathoms, over sand bottom. 







Figum VI • 93 

Map showing location of Port tad Maria (in 

<*) Lmdtmg The Philippine Dei.cc.ceJ Coco- 

[ Company had 2 *m»ll timber wharves. with 28 feet .nd 14 
t of water .t their end. The exact locations of these wharve. 
not known. One (Figure VI - W) u of timber pile con- 
nction. 

There were numerous ihed. »nd potential warthotues A 
mber of coconut oil tank, were located on the shore. 

(e ) AtMilky of The Asiatic Petroleum Com- 

ay had a fuel tank at Caldera with a pipe line lc«iing on to 
• wharf, with 28 feet at it. head, where ships could be sup- 

\i) RtpMt t«UsUs. A marine railway in Caldera Bay 
j capable of handling vessels of 50 ton. weight. 90 feet m 


Perl Smij MarU 

et| and pott plan showing location of facilities 

length and 8 feet draft (aft). No machine work facilities were 
available at the yard. 

07) Kdbdin/*". Mimdsmso ItUud (7° 48' N. 122° 44' 

B). 

Kahualan is on the Kabosalan River. which diKharges into 
the northeast corner of Sibuguey Bay. on the south coast of Min- 
danao (FIGURE VI - 96). It wu the headquarters of the Good- 
year Rubber Plantations Company, which had a wharf about 
0.8 mile from the town. 

(a) Harbor. Kabasalan is a river port, about 2^ miles up¬ 
stream from the mouth of the K.bual.n River. The river a 
entered through a narrow and tortuous channel which winds 
through the mud flats of Sibuguey Bay. This channel has a depth 


J 















FlGURB VI • 96 Kaba.dan 
M«p thaw ing location of Kabauhn 


Fli.liRS VI • 95. (ddtrj Hjy 

View of pier. ihuwmg type of construction Prior to April I9M. 

of H feel, hut local knowledge u required foe passage through 
if and into the river. The Kabosalan River. inside i» mouth, it 
wide and sufficiently deep, for vessels of 6 few draft to ascend 
the mam channel for about 2 miles and thence about Vi mile 
up a side channel, which enters the river on the right side, to 
the wharf on the north side of the stream 

(b) Landing fadJilui. The wharf was of timber construc¬ 
tion and had a depth alongside (1937) of about 10 feet. Turn 
mg space was limited to about 40 feet at low tide. 

( c ) CUaranct faiihltri Biweekly boat service was mam 

tained to Zamboanga. 

<iH) In mar jo, Mindanao Itland <7 33' N. 122* 48* 

E). 

Lumarao is on the southwest side of Taha Bay. an inlet on the 
eastern side of Sibuguey Bay. on the south coast of Mindanao 
(FIGURE VI -97). It was the headquarters of the Hercules Lum¬ 
ber Company, which had a wharf at the town. 

{a) Harbor. The harbor. Taha Bay. is about 4 miles long 
with an average dear w idth of U mile. It a comparatively easy 
to enter at any stage of the tide, and at low water the edges of 
the coral fringes and reefs are clearly defined. The shores of the 
bay arc generally lined with mangroves and the fringing reefs 
arc narrow. The head of the bay is shoal and in the southeast 
corner arc mud flats, bare at low water. The Cabog Islands lie 
on a reef, part of which bares at low water. This reef extends 
northward to within Vi mile of Patan Point, the northern en¬ 
trance point to the bay. and forms w ith Cabog Point, the western 
protective arm for the bay. 

The depths at the entrance are 14 to 16 fathoms, decreasing 
to about 2 fathoms off the pier at the southwestern end The 
channel through the bay was marked by beacons located on the 
reefs and shoals. The channel between the Cabog Island and 


Cabog Point was marked by beacons. There is a depth of about 
2 fathoms in this channel but local knowledge is required for 
passage 

Taba Bay is considered the best sheltered anchorage on the 
cast side of Sibuguey Bay. There is anchorage most anywhere 
in the hay according to draft A fixed red light was shown from 
the outer end of the wharf. 

The high water interval in Taha Bay is 6 hours 16 minutes 
The higher high water height is 6.0 feet and the lowest tide re¬ 
cedes to-1.5 feet. 

(*) landing la.dm,i. The wharf was a timber pile bulk¬ 
head with sawdust fill (Figure VI • 97). It was in fair condi 
cion (1937), but inaccessible to boats having a draft of more 
than 10 feet (Figure VI • 98). Vessels berthed alongside the 
east face The wharf was lighted Railway tracks were laid on 
the wharf and lead to the mill and forest. A small tug and 
several lighters were available A number of sheds and mill 
buildings were located at the rear of the pier Lumber stock 
yards were rather extensive. 

(t) ( Itjrancc foiduui. Railroad tracks were laid on the 
pier. Vessels called every 2 weeks for lumber. 

(d) AhdJabtiuj of mfrpliti. Fresh water was piped to the 
mill but was not available on the wharf. The wharf was lighted 
A few drums of diesel oil and gasoline in tins were stocked for 
use in the mill. The lumber company maintained a store where 
supplies could be obtained in small amounts. 

<r) Rtpatr faaJilui. Minor repairs could be made in the 
lumber mill machine shop. 

09) Saga-Saga (Cbinkangt, Mindanao lHand (7" 

31' N. 122' 56' E). 

Ntga- Naga «s on the eastern shore of Tantanang Bay. the 
northern arm of Port Sibulan. on the southern coast of Mindanao 
(FIGURE VI 99). The town, about y 4 mile northward of Ka 
ladis Point, the eastern entrance point of the bay. was the site 
of the sawmill and pier of the Mindanao Lumber Company 
(Figure VI - 100). 












ovtr 2 mile* northward. The lO-fathom coonui doe* no* enter 
the bey. buc extend* pertly •era* the mrua The bey ihael. 
gradually from the mtmxe to ** heed, with the Vfactom con¬ 
tour following the conic about MX> yard* oflihore end croaamg 
the bey about I V A mile* from the cm ranee It i* well sheltered 
from practically all winds and leu 

The channel wa* marked by a buoy and beacon*. 

There i* good ihelcertd anchorage • Tantaneng Bay in any 
■Wired depth 






Figure VI • 98 Urn#™. 

View of pier, showing type of construction Prior to April 1935. 
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FlGliRr VI - 99. S'w Kiga. 

Map showing location of Naga-Naga (inset) and port plan showing location of facilities. 












ixfc. Line. w«c made fast ,o the wharf stringers Railroad tracks 
Vision P ' Cr ’ THC P *' WM Ii8h,Cd <F,GU,, “ Vl * >00 and 

<f> . Chm**" Mum. The railroad cxccnded from rhe 
,..cr to the mill and storage yard.. and inland to .Ik forest. 
There wa. weekly .team.h.p connexion with Cotaba.o and 
Zamboanga 

U) Atailabilsiy of supplies. Fresh water, suitable for 
boiler purposes, was piped to the pier. The wharf was lighted 
Food supplies were limited. 

(■W) Bacao, Mindanao Island (7° 33'N. 123 02'El. 

Bacao is near Nuga-Naga. about 7. miles cast-northeast of the 
western entrance point of Dumanquilas Bay. on the south coast 
of Mindanao (FIGURE VI . 99). The only landing facility was 
the Mindanao Lumber Company pier, which was in poor condi¬ 
tion and could only be reached by small boats at high water, 
tags were hauled to Margosatubig (Topic 62. C. (421). 

«*'» Harbor. The harbor is an open roadstead, sheltered 
from winds from westerly directions only. A coral reef fringes 
• he shore and extends out in places about 300 yards. Mangroves 
line the shore except m a few spots The 10-fathom contour Iks 
about 1,000 yards offshore opposite Bacao, and the 3-fathom 
contour lies 600 yards offshore. 

The anchorage in favorable weather is about Vi mile off¬ 
shore in depths of 8 to 10 fathoms of water. 

(hi Lmding facilities. The facilities at Bacao consisted of 
a limber pile pier, about 20 feet wide, which projected about 
130 feet from the shore. The pier was in poor condition and 
was accessible to small boats only, nt high tide. Vessels moored 


to pile dolphins and mooring piles located along the outer edges 
of the reef. A railway track was laid on the pKr and led a short 
distance inland Lumber was not exported from the port. The 
logs were made into rafts and hauled across the bay to Mar¬ 
gosatubig (Figures VI - 102 and VI - 103). 

(() Cl tar onet fa, ihius. The pier was the terminus of a 
short lumber railway. 

(41) Malangai, Mindanao Island (7" 38' N, 123° 02' 
E). 

Malangai is on the western shore of Dumanquilas Bay, on 
the south coast of Mindanao Island (FIGURE VI - 99) It was 
the shipping point for the coal mines of the Sibugucy district 
A pier, with mechanical equipment for loading coal, was located 
on a point just cast of the village (FlGURBVI. 104). 

< a ) Harbor. The harbor. Malangas Bay. is a small inden¬ 
tation on the coast south and westward from Igai Point. It is 
about I V* miles wide at the entrance and about I Vi miles long. 
The average width between the 3-fathom contours is about 600 
yards The southwestern side is shallow, the shoal Hats partly 
taring at low water. The northern shore shoals rapidly, the 3- 
fathom contour lying 200 to 400 yards offshore The depths at 
the entrance are 12 fathoms, with average depths of 8 fathoms 
in the buy. The 10-fathom contour just enters the bay 

Gocxl anchorage may Ik found in the bay in 6 to 10 fathoms 
of water, over a tnud bottom. The area is sufficient for 5 first 
class anchorage iKrths. 

(A) Landing faiilsiirs. Landing facilities consisted of a 
reinforced concrete T-head pier, on concrete piles. 160 feet long 
and about 10 feet wide at the extremity of a causeway extending 



FlGURR VI • 100 Naga-Naga. 

Aerial view of waterfront, showing location of pier 
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Fichu V|. 101. Ntgo-Nsg* 
View of pier, stowing type of. 



Figure VI. 102 B «*> 

Mup showing location o f p oct facilities 


from the shore for about 200 feet. Depths < 1941) alongside 
the face were 27 feet at low water. A belt conveyor extended 
along the western side of the causeway to the face of the pier, 
permitting ships to load coal directly into the hold from a 
stockpile at the shore-end of the pier. The pier was provided 
with pile dolphins along both outer and inner faces, and had 
mooring bollards at intervals along us face. Ships berthed 
along the outer side but smaller vessels could come alongside 
the inner side (FIGURES VI. 105 and VI -106 >. 

A small storage warehouse was located near the stockpile. 


and small sheds were located just west of the root of the cause¬ 
way 

(c) Citatum* laaJuui. A new road led from else- pier to 
the mines and to the town, westward from the pier. 

(J) At ji/jh/it) ol mppltti . Water was available A IIV 
watt. 220-volt diesel generator tor the radio station was located 
at the root of the pier. Food supplies were obtainable in sm*» 
amounts. 

<42t M*rgo,*tubig. MimUmao hUmd (7° 35' N. 123" 
10' E). 

Margosatuhig is on the southern side of Igat Bay. the eastern 
arm of Dumanquilas Bay, on the south coast of Mindanao 

IIk Mindanao Lumber Company's pier was used by large 
vessels calling for lumber. The municipal wharf was used by 
coastal commercial vessels (Figures VI . 107 and VI -IOH). 

(*) ffstkot. The harbor is in Igat Bay. a large inlet on the 
eastern side of Dumanquilas Bay. It is perfectly landlocked and 
is considered the best anchorage section of Dumanquilas Bay. 
Igat Bay. 3 Vi miles wide at its entrance between Linokaedanum 
Point and Igat Point and extending 5 miles southeastward, has 
three hundred and sixty two 350-yard. and one hundred and 
seventy -eight 500-yard berths The depths at the entrance range 
from 12 to 20 fathoms, decreasing to 5 fathoms at the head 
The average depth is about 12 fathoms. 

Anchorage may he found most any where in the harbor, ac¬ 
cording to draft. 

The high water interval at Margosatubig is 6 hours 10 
minutes. The higher high water height is 5.3 feet, and the lowest 
tide recedes to 1.5 feet 

(A) Undmg factlutes. The facilities at Margosatubig con- 
wed of 2 open pile timber T-head piers 
The lumber company pier (Reference number 1 . Figure 
V '* '° 7 > of a T-head. 180 feet long on its outer face 

and about 30 feet wide, with an approach about 60 feet long 
and 30 feet wide Depths alongside (1937) were 20 feet near 
the center of the wharf face, with deeper water towards the ends 
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FlCURI VI • 103 Bacao, 

View nl pier. looking ran, showing type of cumin* non snd railroad trackage Prior in April 195V 


li was provided with warping dolphins or each end and pile 
lenders along ehe outer face < FlGURi; VI • 109). 

The municipal wharf (Reference number 2, FlGURll VI • 
107) was located about l(M) yards westward from tlie lumber 
company wharf. It consisted of a T-hcad. 10 feet long and about 
20 feet wide, at the end of a timber approach Depths (19.57) 
were 10 feet alongside the face. The wharf was provided with 
warping dolphins at each end. and a stairway landing at the 
east end (FlC.URH VI • 110). 

Motor launches were reported available. 

(f) Ova',mu facilities. The lumber company operated a 
logging railroad 7.1 miles long. The road had 2 locomotives. 
Motor launches and small intcrisland vessels furnished con¬ 
nection with Zamboanga, 3 times each week 

<«/) Avail ability of supplies. Fresh water was piped to the 
municipal wharf, but it would have to be boiled for drinking 
purposes. Provisions were obtainable in small quantities. 

Nil Plecha Point. Mindanao Island (7 22' N. 123 

25’ E). 

Flccha Point is on the tipol Baganian Peninsula on the south¬ 
ern coast of Mindanao (FIGURE V - 16). The landing was at 
the pier of the Santa Clara l umber Company 

(,/) Harbor The harbor is a small bight lying between 
Flccha and Tambulian Points. Open to the south, it is insecure 
except in favorable weather. It is sheltered only from north- 
northeast. and northwest winds The harbor is about I \'i miles 
wide at the entrance, receding lor about *A mile into the coast 
The depths at the entrance arc 35 fathoms, with a depth of 20 
fathoms about 500 yards from the head of the bight. There is a 
live coral reef, with a least depth of 9 feet, about 1 30 yards 
southward from the end of the pier. 

Anchorage may be found in 21 to 23 fathoms of water over 
coral sand bottom, about 550 yards 137' from the end of the 
pier. 

In strong winds, a heavy sea sets around Flccha Point. 
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Ftr.tmp VI - 101. Malang*!. 

Map showing location ol |<ori facilities. 


ib) Lading faciliiia The facilities at Flccha Point con¬ 
sisted of a umber T-hcad wharf. Depths (1937) ranged from 
I \ to 35 feet along the face, with the deeper water at the eastern 
end. Vessels were advised to approach the wharf from the south¬ 
eastward and drop a kedge anchor. 

(e) Clearance facilities. There was regular monthly steam¬ 
ship connection with Manila. Foreign vessels called occasionally 
for lumber. 
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FiGim VI • 105 Melange). 

View of pier before completion, showing iypc of construction mid cool-loading equipment May 1941 


(r/) Availability of supplies. Presh water, suitable for 
Utilcr purposes, was piped to the pier. A small amount of diesel 
oil, stacked for use in the mill, was available in an emergency. 

<-H> Pagadian, Mindanao III amt (7° 49' N. 12 V’ 26' 

B). 

Pagadian is in the northern part of Pagadian Hay, the north 
western arm of lllana Bay, on the south coast of Mindanao 
«Figure VI . 111). It was a village of some importance, and 
had a landing at else end of the main street of the town. 

(rf) Harbor. Pagadian Anchorage, the harlx»r, in the 
northern part of Pagadian Hay, is about I Vi miles wide at the 
entrance and a little over I mile long. It is partly divided by a 
reel and shoal which project southeastward from a small pen- 
insula on the northwest shore. It is fringed with reefs and in 
the northern part there are several reefs awash at low water. 
Hie remainder is clear and provides 11 first-class anchorage 
berths. Depths at the entrance arc about 20 fathoms, with 9 to 
16 fathoms inside. The 10-fathom contour follows the shore 
line at an average distance of 500 yards from the shore. The bay 
is open to flic southeast, but is protected from northeast aiid 
westerly winds. 

Good anchorage may be found about Zj mile southward of 
Lampaqui Islet, or about 600 yards northeastward of the islet, 
in 13 lathoms, over a mud bottom, 

The high water interval in Pagadian Bay is 6 hours 16 min¬ 
utes. The higher high water height is 5.7 feet, and the lowest 
tide recedes to 1.5 feet. 

(/>) Lmding facilities. The landing at Pagadian consisted 
of rock and earth mole, about 6 feet wide, with a small timber 
landing at the end It projected alxmt i«K) yards southward from 
the end of the main street of the town, and about halfway to the 
edge of the reef ( Reference number I, FIGURE VI - 11 | ). There 
was no water at the end of the mole at low tide ( Figure IV • 
112 ). 

Another small stone landing extended southwestward from 
the extremity of the small peninsula just west of Pagadian ( Ref¬ 
erence number 2. Figure VI - 111 ). It was about 300 feet long 
and extended to the edge of the reef, 

<c) Clearance facilities. A road was under construction 
from Pagadian to Panguil Bay on the north coast which would 
have connected with the pier at Pagadian. There was launch 
service with Cotabaro 3 times weekly. 


<d) Availability of supplies. Food supplies, including 
beef, were obtainable in moderate quantities. 

Hi) Malabang, Mindanao Island (7" 36' N, 124 04' 
E). 

Malabang is on the Malabang River, which Hows into the 
northeastern part of lllana Hay on the south side of Mindanao 
< Figure V - 16). There was u landing ar the village. 

(a) Harbor. Malabang is a river port about % mile above 
the mouth of the Malabang River, which is navigable only by 
small boats. 

Vessels calling at Malabang anchor off the shore in the 0|>cn 
roadstead of lllana Hay. The usual anchorage is in depths of 12 
to 15 fathoms, about 600 to 800 yards ofT a prominent cargo 
shed on the beach. 

Tidal currents flood northwestward along the coast and ebb 
southeastward. 

According to observations over a period of 7 years, the 
average annual rainfall is 152.42 inches. The driest months arc 
generally December and January through March. 

(b) landing facilities. There was a boat landing at Mala- 
bang. There was a shed on the beach of lllana Bay. 

(c) Clearance facilities. A |>oor sandy road leads from the 
cargo shed to the town, which is on the main coastal highway. 
Small vessels called occasionally at the |x»rc for copra. 

(dl Availability of supplies. A limited supply of food, gas- 
olinc, diesel oil, kerosene, and lubricating oil was stored in the 
town Fresh beef was available at nearby plantations. 

(•Us) Parang, Mindanao Island (7 22' N. 124 15' 

E). 

Parang is at the head of Polloc Harbor, which opens from ll¬ 
lana Hay. on the south side of Mindanao (FIGURE V - 16) 
There was a pier at the town. 

U) Harbor. Polloc Harbor is a natural harbor, with an 
area of about 18 Vi square miles. The depths across the entrance, 
which is about 3 Vi miles wide, arc over 24 fathoms. Within 
the entrance, depths range from 15 to 25 fathoms, and along 
the fringing shore reef there is a depth of about 5 fathoms The 
shore reef is very narrow on the north side of the harbor, but 
projects from the eastern shore, at one point nearly 2 miles, and 
extends 400 to 700 yards from the southern shore. 
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Flcuu IV • 105 .continued 


mud bottom. Parang Anchorage provides space lor SO first-class 
anchorage berths. 

There are 2 tides daily, with rare exceptions. The average 
rise and (all is i.8 feet, and the diurnal range is 5.6 feet. Tidal 
currents reverse at high and low waters Hood currents run 
clockwise in the harhor and ebb currents counter-clockwise. 

During the first months of the year, when the wind is well 
established from the northeast, there arc often squalls in the 
afternoon from the north, accompanied by much lightning, 
wind and rain. Before a squall begins the wind blows from the 
northwest and west, and after it is over the land breeze sets in 
until the following morning. During the southwest monsoon 
the wind freshens after midday and vanes from southwest to 


Police Harbor is for the most part open to the westward, but 
is partially protected from westerly winds by Bongo Island. 5 
miles west-southwest of its northern entrance point Ciood an¬ 
chorage for large vessels is available about V'« mile off the pier 
at Parang in depths of I4 to 15 fathoms, over mud bottom 
Anchorage for large vessels with protection from the south¬ 
west may be found on a prolongation of a ruined stone mole on 
the eastern side of Polloc Island, at about 750 yards, in a depth 
of 17 fathoms, over muddy bottom Small vessels can anchor 
closer inshore, but must keep outside the I l fathom contour 
since the banks on the south side of the harbor arc very steep 
There is anchorage with protection from west and north winds 
on the eastern side of Quidamak Bay. in a depth of 48 feet, over 
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PlGURR VI . 108 Mdfgoultbig. 

Acnil view ol harbor, showing location of port facilities. 


FlOUHi VI - 109. Mtrgoidimbig. 

.CW of Mindanao Lumber Company pier, looking southwest. showing type of construction 


west and northwest. During this period rain falls in abundance 
and heavy thunderstorms occur. 

I A) Landing Jar Units. The wharf at Parang was an L- 
shaped pier, consisting of a causeway approach 564 by 39 feet 
and a reinforced concrete pierhead at about a 125 angle, 39 
feet wide and about 30<1 feet long in 1941 (Figuri: VI - 113). 


I 


l ender piles had been placed along both the outer and inner 
faces of the pierhead, but not at the end. The preferable side for 
berthing was the outer (south) face. In July, I93K the depths 
alongside this face decreased gradually from 30 feet at the 
western end to 4 feet at the eastern end, and alongside the inner 
(north) face varied similarly from 17 to 6 feet. 













Proposed port improvement included land reclamation and 
the construction of a cargo shed. 

U) Clear amt /-c,Trucks had access from (he wharf 
ro the coastal road and to the island road system 

(J) Availability of wppliet. G.tabato was the usual source 
of supplies for visiting vessels. Fresh water was not available at 
the pier. 


<471 Kalamansig (Port Uhak), Mindanao hlanJ (6 

33' N. 124° 03' E>. 

Kalamansig is on the south coast of Mindanao, and on the 
cast coast of Moro Gulf, at about the middle of the north shore 
of Port Lchak (FlCUHE VI - 114). No landing facilities have 
been reported 

(a) Harbor. Port Lebak is the harbor for Kalamansig. It 
is a natural harbor, with depths shoaling gradually from 39 
fathoms at its entrance to 8 fathoms. V\ mile from its head. The 
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Ftc,UUP VI - 111. Pagadian. 

Map showing location of Pagadian (inset! and pott plan showing location of facilities 























tn.lt A mull comm* 'fuel called every 2 week* .1 K.l.man- 


Milbuk it on the touthrrn tout of Mindanao, on the catt 
ude of More Gulf (Piou« VI - 115). 1. *ai a until lumber 
town, hut latett report* (1937) indicate that the mill it no 
lon*er in operation and the wharf it in ruin*. 

<«) Hsrbor. Milbuk harbor ia'a natural harbor with gen¬ 
eral depths of from 5 to 10 fathom*. It b about I mile wide at 
ka entrance between fringing coral thorc reef*. bare at low 
water, and indent* the coat! about Vl mile in a north-north- 
eaaterly direction The harbor it open to the aouthward. but 
partially p rotected by outlying thoalt and reeft. 

Anchorage can be taken in the channel between there dan- 
gen and the ahore in depth* oi 15 to 20 fathom*, over mud 
bottom Good anchorage for large vetacl* within the harbor 
can be obtained in depth* of 9 to 10 fathom*, over mud bot¬ 
tom. 150 yard* iouth-*outhea*t of the end of a ruined wharf at 
the head of the harbor Shore reef* reduce the effective width of 
the harbor near the anchorage to about 400 yard*. 

A moderate littoral current, little affected by tide or weather, 
•eo northwestward along the ahore, but offshore a strong south- 


about 500 yard* from Lebak Point, the northern entrance point 
of the harbor With good shelter available from all wind*. Port 
Lebak b the beat protected anchorage in thb part of Mindanao. 
Fifteen firer-class anchorage berth* open to wear wmd* m depth* 
of 12 fathoms, or more over mud bottom, are available. One 
protected first-clai* anchorage berth b available in depths of 16 
to 23 fathom*, over mud. eastward of Lebak Point, and 2 in 
depth* of 10 to 22 fathoms, over mud. eastward of Tubotubo 


end of the bay. 

The average annual ram/all it 113 99 inche* The dneat 
months were generally from December through March 

(b) LtnJimg f*(Haul. There are no known wharves m 
the port 

ft) Cits’anil fstiitiu) Port Lebak waa the teremnu* of a 
ihort logging railway. Acces* to the interior wa* limited to 
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•bou« 500 feet long and 25 feet wide, with . depth of .bout 18 
feet at its end. shoaling rapidly iiuhorc. 

(e) Utar an* fatihtiti. A logging railway terminated in 
Milbuic. 

(d) At *t!ability of mppini. Provision* were scarce. 

(49) Makar, Mindanao I Hand (6° 06' N, 125" 09' E). 

Makar is in the northwest corner of Sarangam Bay, on the 
south side of Mindanao. V4 mile north of the mouth of Makar 
River, on the northwest shore of Makar Cove (Figure VI . 

116). It was a shipping point for produce of the Sarangani val- 
ley. There was a small landing at the town. 

(a) Harbor. The harbor is in Makar Cove, a small natural 
harlwr on the west side of Sarangani Bay. near its head The 
depths in the cove arc too great for anchorage, except close to 
shore. The 10-fathom contour runs about 200 yards offshore. 
«nd the 30-fathom contour about 300 yard* from shore. 

The anchorage area is small but partially protected from the 
southerly wind and sea that usually prevail during the southwest 
monsoon, and the bight affords a safe boat landing Anchorage 
can lie taken in a depth of 20 fathoms, over mud. about 275 
yards from shore. A conspicuous I-story building with a red 
roof, on the waterfront, bears 321 * from the anchorage 


(b) Landing taolu in The only facility was a small boat 
landing, about 50 feet long and 20 feet wide (FlGUnt; VJ . 
117). 

Proposed construction included a causeway with a pier at its 
seaward end. 328 feet by 39 feet, having a depth of 30 feet at 
low tide. Up to 1938 no work had been done on this project. 

U) Cl tar j nc* fanJiiiai. Interisland vessels called fre¬ 
quently to load cattle and copra. Trucks had access from the 
waterfront to a road leading northward, reported under con¬ 
struction (1939). which would provide a connection with the 
island road system. 

(JO) Glam, Mindanao I,land (5° 50' N. 125" 12’ E). 

Gian is near the southern end of Mindanao Island, at the 
head of Canalasan Cove, a small indentation on the eastern side 
of Sarangani Bay (Figure VI . 118). It was the largest settle¬ 
ment in Sarangani Bay. and a town of growing importance as a 
shipping point for copra and hemp There wai a pier at the town. 

(a) Harbor. The harbor is in Canalasan Cove, a small nat¬ 
ural harbor, with depths too great for anchorage in its central 
part. The 10 fathom contour runs from 200 to 500 yards from 
shore, and bottom depths rapidly increase offshore. The cove 
is exposed to the north winds, which are experienced between 


.. . . . Figure VI -115 Milbnk 
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Figure V'l - *17 Makar 

V * w of pier, looking norihwcv. showing type of cwmrucoon 1926. 


November and March, and K is reponed rhar there arc times 
when landing cannot be made. 

Anchorage can be taken northwestward of the town in depths 
of 9 to 15 fathoms The bottom is generally mud. with some 
sand and coral. 

The mean annual rainfall is 58.35 inches. 

(b) Landing facilities. Facilities at the port consisted of a 
reinforced concrete pierhead 82 feet long and 29V* feet wide, 
connected to shore by a causeway ( Figure VI - 119). The outer 
face of the wharf had depths of 12 to 18 feet (1937) 
outside the fender piles, the greater depth being at the western 
end. The water deepens rapidly off the pierhead and also shoals 
rapidly toward shore Approach to the pier had to be made 


from the northward or westward, as extremely shoal water lies 
immediately eastward of the pierhead. 

(t) Clearance facilities. Interisland steamers called about 
every 12 days, furnishing communication with Davao and 
Manila Access to the interior was limited to trails. 

(d) Amiability of supplies. A small amount of diesel oil, 
gasoline, and lubricating oil was stocked for local use. Hogs, 
chickens, and eggs could be secured but vegetables were scarce. 

,51) Laua. Mindanao Island (6 12‘ N, 125° 42’ E). 

Lawa is on the western shore of Davao Gulf, about V* mile 
north of Calian Point ( Figure V - 19). There was a pier at the 
town. 
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uimei. Facilities at Laws consisted of an 

pier, about 300 feet long, with a depth of MrnliSs. Mindanao 11 land (6' 24' N’. 125° 

37 ’• *' was maintained in good condition Malita is on the western shore of Davao Gulf, about' 

south of Davao (Figure V- 19). It was the largest set 
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Figurevi. 120. Lava 

View ul pier in low tide. looking northeast, showing type of 


construction. 



Figure VI. 121 . Malita. 

Aerial view of harbor, showing location pier. 


along this section of the coast There was a pier for the ship¬ 
ment of hemp and copra (FIGURE VI • 121 ). 

(a) Harbor. The harbor is an open roadstead, with depths 
too great for anchorage up to about 300 yards from shore. 

A small stream which enters the gulf at a point about 530 
yards north of the pier deposits sediment which makes anchor¬ 
age inadvisable near its mouth Vessels should anchor to the 
southeastward, where there arc depths of 15 fathoms, over sand, 
about 200 yards off the pier. 

The mean annual rainfall is 71.51 inches. 
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Figure VI. 122. Main* 

Pori plan showing location of facilities. 

(A) landing I,nil 11111 . Unding facilities consisted of an 
open pile timber pier (FlGURIi VI -122), about 250 feet long 
and 30 feet wide, with a depth of 9 feet (1937) at the end 
(Figure VI . 123). 

Storage space in the plantation warehouses and open space 
in the coconut groves near the pier were probably available. 

(c) Clearance facilities. There were only trails leading 
from the pier, 

id) Availability of supplies. Fresh water could be taken 
from the stream to the north of the pier, lee was obtainable in 
small quantities. A small amount of diesel oil and gasoline was 
normally stocked for plantation use. 

d)) Lacaron, Mindanao Island (6 21' N, 125 r 35' 

B). 

Lacaton is midway along tlic cast coast of Davao Gulf, 3 
miles northwestward of Malita (FIGURE V - 19). The landing 
was only suitable for small boats. 

(a) Harbor. The harbor is an open roadstead off the west¬ 
ern shore of Davao Gulf. 

There appears to be no appreciable shore reef and the shoal 
along the shore is relatively narrow. There are depths of 21 to 
•19 fathoms, over sand bottom, offshore. Anchorage would be 
exposed to all but westerly directions. 

(A) landing facilities. The landing at Licaron was small 
and suitable only for small launches. 

(r) Clearance facilities. A launch made weekly trips to 
Davao. 

(5 4) Dalian, Mindanao Island (7 a 01* N. 125° 30' E). 

Daliao is at the mouth of Daliao River, on the west side of 
Davao Gulf, about 1V\ miles southwest of Davao (Figure V - 








Page VI - 90 


PORT FACILITIES 


19). It was the headquarter* of the Furakawa Plantation Com 
pany A pier was located at the plantation 

(at Harbor The harbor is an open roadstead, with depths 
too great /or anchorage up to about Vy mile from shore. It is 
open to the southeast and protected to tome extrnt from the 
southward by Dalian Reefs, which lie about Vj mile south of 
Dalian 

Anchorage is available about Va mile southeast of the wharf 
m 10 fathoms, over mud A mooring buoy was anchored off the 
wharf in a depth of about 23 feet. 

The tides m the vicinity of Daliao flood northward and ebb 
southward 

( h ) Landing fatiluiei. Facilities at the port consisted of a 
timber pier approximately 600 fert long, with a depth of 1 4 
feet at its end (1937). An industrial railway served the pier 
Fresh water was piped to an outlet about midway between the 
slu.tr and the pierhead Traveling. 15 ton. motor operated 
cranes were available. 


800 yards offshore. The approach is deep and clear. The bay is 
open to southerly w inds 

Anchorage can be taken in depths of from 10 to 30 fathoms, 
over mud and sand bottom, from 473 to 800 yards from shore. 
The depths farther offshore are too great for anchorage. There 
are four first-class, and seven second-class anchorage berths avail¬ 
able in the bay. 

( b) Landing ja.iluiti Facilities at the port consisted of an 
open-pale timber pier, about 330 feet long, widened at the 
outer end (Figure VI - 127). Vessels berthed along the west¬ 
ern side of this platform, about 73 feet long, where the depths 
ranged from 18 to 13 feet (1937). 

In the rear of the pier were large warehouses Open storage 
space was limited to the adjacent cultivated fields, which were 
thickly planted with ahaca Lighterage of cargo in (Iso port was 
accomplished by use of barges and scows based at Santa Ana. 
Davao 


• > 







FlGURR VI • 123 MaliU 
View of per. b-Jnng northwest, if.iw.ng typ* of tonu 

There were 3 large concrete and galvanized iron warehouses 
°l xn storage space was available in rhe surrounding area (FIG¬ 
URES VI . 124 and V -123). 

<c) CUaramr lacUilitl. Trucks had access from the wharf 
to the Davao-Cotaharo road. Large mrensland sccamers called 
regularly for hemp, but most of it was ^ghrered ro Santa Ana. 
for export. 

(dt Availability of impplitt . Fresh water was available at 
the pier. 

(r) Rtpair fattlkui. Only minor repairs were possible 
(53) Talomo. Mindanao It land (7 03‘ N |23 33' — 

E >‘ £ 
Talomo is on rhe north side of Talomo Bay. a btght on the * 

west coast of Davao Gulf, about 4 miles west-sou.hwest of '* 

Davao (FIGURE VI - 126) The Ohra Development Company 

had a pier at its plantation. 

U) Harbor. Talomo Bay is a natural harbor about IVl 
miles wide at ns entrance and indenting the coast about 1 mile 
in a northerly direction. The 10-fathom contour runs from 175 ^ 

to 175 yards offshore, and the 30-fathom contour from 600 to 
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FIGURE VI • 12V DJun 

Aerial vie* showing pier, warehouses and open storage areas 193V 


(c) Clearance faci/itics. A highway connected the pier to 
rhe Davao-CotabttQ road Large intcrillnnd steamers called 
weekly for hemp, hut most of it was lightered to Santa Ana fot 
export. 

(</) Availability of supplies. Fixxl and water were avail¬ 
able. 

(«-) Repair facilities. There are not known to be any facili¬ 
ties at the port for the repair of vessels. 

(50 Medanm, Mindanao Island (7 22' N. 125" -18' 

E). 

Madaurn is on the north bank of the Madaum River, which 
discharges into the head of Davao Gulf, between the Tagum 
and Hijo Rivers (FIGURE VI - 26>. It was the headquarters of 
a large hemp plantation, just inside the river entrance, where 
there was a landing. 

(a) Harbor. Madaum is a river port, on the Madaum River, 
which is hardly more than a slough It has 2 feet of water on the 
bar at low fide and 12 feet inside. On the eastern side of the 
mouth is a small coral point covered with mangroves, where the 
river turns sharply westward The gulf shore is sand beach, about 


200 yards wide, with depths of 15 to 65 fathoms, mud bottom, 
in the gulf and I I fathoms off the river entrance. 

i.b) Landing facilities. The landing consisted of a pier 
which projected from the eastern side of a marginal wharf along 
the north bank of the river (FIGURE VI . 128). This landing 
appeared to be of timber piling construction, and prolubly about 
20 feet wide and less than 100 feet long. 

(c) Clearance facilities. A roadway connected the pier to 
the large open area around the buildings. Small launches called 
daily from Davao. 

(57; Monserat, Mindanao Island 1 6 36' N, 126" 05' 

E>. 

Monserat is at the head of Boror Cove, on the eastern side of 
Davao Gulf, on the south coast of Mindanao Island (FIGURE 
V • 114). There is a landing at the village. 

(*r) Harbor. The harbor is in Borot Cove which is about 
Vg mile wide at the entrance between Borot and Salun Points, 
and extends nearly 1 2 mile northeastward. Both entrance points 
and the head of the cove arc fringed with reefs, leaving a con¬ 
tracted anchorage space. Open to the west-southwest, the cove is 
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. Ficuab VI - 126. Tslomo. 

M.p showing location of T.lomo (lam) and pot, plan showing locate of facilitie* 


wdl protected from wind and seas from all other quadrant* 
Little tea enters the cove. The cove is deep, with depths at the 
entrance of 17 fathoms, decreasing to 4 fathoms near head. 
Borot Reef, covered with very little water, and with rocks awash 
near its southern edge, lies about mile off the entrance to the 
cove. 

The anchorage space is an area about 400 yards in extent in 
the northern part of the cove. There is reported to be little swing 
room. The minimum charted depths are 4 fathoms, over a 
sandy bottom. 

(A) ftdJuiti. The landing consisted of a small 

concrete pier, located in front of the town, at the head of the 
cove, with a controlling depth of 13 feet alongside the face. 
Vessels went alongside after dropping a stern anchor or bower 
as the cove is deep and there is little swinging room 

(e) AttiltbHiiy of luppliti. Fresh water could he secured 
at the head of the landing. 

I). Sulu Archipelago. 

(I) litbtU, BtsiUm UUnd (6" 42' N, 121* 38' E. HO 
4511 and 4543). 

Isabela is on the northwest coast of Iktilan Island. It is on 
the eastern side of the channel between Basilan Island and 
Malamaui Island. The port was formerly the site of a navy yard 
and repair shops and was the headquartets for rubber, coconur. 
and lumber companies. 


(«) Harbor. It was a small port limited by the width of 
the channel which in some places was not more than 1,200 feet 
wide. 

Depths are generally 30 feet or more at mean lower low wa¬ 
ter, both in the harbor and in the two entrance channels. How¬ 
ever, in the western entrance channel there are several shoal 
patches, including one which is bare at low water. 

The port is protected from winds in all directions except pos¬ 
sibly northeast. 

There are two anchorages. One, west of the wharf, has depths 
of 36 to 54 feer at lower low water. In it there is barely room for 
one second-class berth. The bottom is coral and sand. The other 
anchorage is in the channel north of Kalur Island. In the latter 
swinging room u limited, parts of this channel being only 600 
feet wide. Large vessels can secure by running lines to man¬ 
groves on shore. 

The diurnal tidal range is 2.2 feet. The tidal currents through 
the channel arc very strong. The ebb flows northeast with a 
velocity of 4 to 3 knots The velocity of the flood is about 1 
knot less. The period of ebb is longer than the period of flood. 

( k ) l**>b*g fat Haiti. There were two wharves at Isabela, 
but only one was used to any extent. This wharf had 200 feet of 
berthing space. At mean lower low water depth alongside was 
IH feet at the west end and 29 feet at the cast end. It was cap¬ 
able of loading 70.000 feet of lumber per hatch every 24 hours. 

There was also a small landing with 12 feet of water along¬ 
side. It was used by small interisland boats. 


I 
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Aerial view of harbne. thawing p>ef 

(f) Cl tar am, facilities. A road ran across (he uJand from 
Isabela to Lamiran and Bojelebung. 

There was a radio station maintained by the Bureau of Posts 
(</) Availability of supplies. Fresh water was available at 
the pier. 

Small quantities of supplies, provisions, and gasoline could be 
obtained. 

(2) Port Holland, lianlan Island (6 33* N. 121 

52' E. HO 4540). 

Port Holland, primarily a lumber exporting port, is on the 
northwest coast of Rasilan Island It receives its protection from 
Great Gounan Island to the northwest. 


(a) Harbor The water area in front of the wharves is 
approximately 1,100 feet long and from 600 to 900 feet wide. 

Throughout most of its area, the port has depths of from 30 
to ~2 feet The best entrance is from the southeast. Depths here 
are from 42 to 60 feet. In the middle of the northern entrance 
there is a shoal with mean low water depths of 22.5 feet. 

The anchorage is wtII sheltered, but due to its limited area it 
is available only to small vessels. 

The Basilan Lumber Company maintained a fixed reel light 
at the western end of their large wharf. There were also 2 
small tripod beacons with red targets at the outer end of the 
reef extending from the south edge of Great Gounan Island. 
These beacons could be passed fairly close to. 

The mean tidal range is 2.2 feet, the diurnal range 3 feet. The 
Basilan Lumber Company reports that currents along the face 
of the dock lag about Vj hour behind the tides, and have a 
maximum strength of 2 or 3 knots. They are strongest on the 
ebb. which sets southwest against the face of the dock. On the 
flood, the tidal current sets northeast and off the wharf face. 

(Al Landing facilities. There were two wharves. Tho 
Basilan Lumber Company wharf had a face about 513 feet long 
with depths alongside of 17 to 29 feet at mean lower low 
water (FIGURE VI - 129). It was capahle of loading 7,000- 
8,000 feet of lumber per hatch per hour up to 500.000 feet in 
2 I hours. There was an extension for launches at the cast end 
of the large wharf. Its face was about 85 feet long. It was paral¬ 
lel to and set back 4 feet from the face of the large wharf. There 
was a large anchor at the eastern side of the wharf, and a chain 
set in rocks and concrete about 120 feet southwest of the west 
end These were for the lines of large vessels. 
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A small wharf 390 feet case of rhe large wharf had a face 33 
feet long and a depth alonp.de of 6 feet at mean lower low 
water. 

(<) Clearance lacih/iei. Rail tracks were reported behind 
the main wharf for use locally by the lumber company 

There was weekly steamship connection between Port Hoi- 
I in 1. Cebu. Manila, and Zamboanga 

[J) A i ail ability of mpphei. Water was piped to (Ik large 
wharf but could he obtained only in small quantum. 

Limited food supplies and some gasoline and diesel oil were 
available. 

(r i R,pmr facMliei. A large machine shop maintained by 
(Ik Banian Lumber Company was available for minor repairs 

(i) Kulibato Point < Lamitan), Haitian Island <6‘ 39’ 
N. 122' OH' E. HO >1511). 

Kulibato Point u on the northeast coast of Basilan Island It 
was the port for Lamitan. 2 miles southwest and up the Gu- 
hauan River A very small port, it was used primarily as a rmrt 
of tall for interisland steamers 

<u» llarhor The depth close to shore a about 18 feet at 
mean low water. Depth increases rapidly seaward. 

It is somewhat protected to the northwest byit expwed to the 
north, northeast and east It is well protected from the west 
through south to southeast 
No tidal information is available. 

(A) Landing ja/tltites There was only I per at Kulibato 
Point. It had a face 40 feet long and a depth alongside of 21 
feet at mean lower low water. 

(c) Clearance facihliei. A road led from the port to Lami¬ 
tan At Lamitan it connected with the principal road of the 
island. 

There was telephone service between Kulibato Point and 
Lamitan, thence to Isabela and Bojelebung. 

U) A,a,lability of tuppliet. Small quantities of food and 
gasoline were obtainable. 

<41 Pandit Bato. Jolo Island (6 00' N. 121 18' E. 

HO 4313). 

Tandu Bato is on the southwest shore of Dalrymple Harbor 


on the north coast of Jolo Island. Protection comes from Tulay- 
an Island. 

U) Harbor. Depths between Tandu Bato and Tulayan 
Island are from II to 32 feet at lower low water. The I test en¬ 
trance is cast of Tulayan Island Depths in this entrance are up 
to '8 feet, but there are several shoal patches The western 
entrance a very greatly obstructed by shoals 

There is no information regarding tides at Tandu Bato. but 
the diurnal range at Tulayan Island, across the channel, is 2.4 
feet. 

(A) landing Iaiihtui. Formerly there was a stone mole 
and wooden pier The wooden pier has been removed but (Ik 
end of the mole should not he approached as broken piles are 
still there. In 193" a depth of 6 feet at mean low water was re¬ 
ported at the end of the causeway. 

(e) Clearance faahtiei. A good road connected Tandu 
Bato and Jolo. 

Id) Ai ail ability of ,applies. A few tins of gasoline were 
stocked near the end of the causeway to be used by the Inis line 
in an emergency. 

(r) Potentiality. The wooden pier probably could be re¬ 
constructed for use by small vessels 

IflSiaii. Sian hlakd <3 33' N. 120° 49’ E. HO 4313). 
The town of Siasi is on the west side of Siasi Island facing the 
channel between Siasi and Lapoc Islands (FIGURE VI - 130). 
Siasi is a constabulary post and the little port senes it. 

la) Harbor. Depths in mid-channel range from 30 to 60 
feet at mean lower low water When entering Siasi the deepest 
water is along the west side of the channel until opposite the 
tow n of Susi when the deepest section is near the center. 

There is an anchorage in mid-channel southwest of the wharf. 
Depths are 36 to 60 feet at mean low water. 

Diurnal tide range is 4.1 feet. The tidal current runs strong 
through the strait It flows north on the flood and south on the 
ebb. At springs it reaches a velocity of about 3 knots 

(A) Landing facilities. There was a small government 
wharf with a face 47 feet long and a depth alongside of 20 
leet at mean lower low water (Figure VI - 131). 
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(f) Cltarantt faitistus. A motor boat service connected 
Sim to Jolo. Zamboanga. Bongao. and Sitankai. 

<i) Availability o/ supplies. Fresh water was piped to the 

dock. 

Food supplies were obtained in limited quantities Beef was 
plentiful if sufficient notice were given. There was a public 
market at Siasi No gasoline or oil was available. 

There was a light plant which supplied electricity to the 
town. 

• ') Repair laaliliet. None. 


(6) Bongao, Bongao Island (5’ 02' N. 119* 46' E. 

HO 4546). 

The port of Bongao lies in the passage between Bongao and 
Sanga Sanga Islands near the southwestern end of the Sulu 
Archipelago (Figure VI - 132). The port facilities were on 
Bongao. The port served Bongao. which is the largest town in 
the vicinity and was a constabulary post. 

(a) Harbor. Depths in the harbor arc generally from 22.5 
to 42 feet at mean lower low water. Except for a shoal with 16.5 
feet of water, the entrance channel has depths of 21 or more 
feet at mean lower low water. 


FlotJRli VI. 130. Sian 

Airvicw of Siati, looking c»»i at town and harbor. 25 June 1935 OSS99023 


Fir,list VI . 131 Sian 

booking south-southeast at Siasi wharf In the background i» Siasi Channel and the eastern edge of Lapoc Island March 1941. 
* . OSS 9)956. 
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FlGUM VI - 1J2 Bongao 

Air vie* of ihe town .rxl pun of Bongao No dare ONI 219-578 


Shelter >s excellent, there being good protection from all 
directions 

There is an anchorage almost due north of Dila Point with 
depths of 26 to 42 feet. It is very small, however, the harbor be 
in* not more than 1.800 feet wide at this pent. Outs.de of the 
harbor there is another anchorage in Agnada Bay It would pro¬ 
vide one first class and one second class berth bur use of these 
would crowd the entrance to Bongao 
At the extremity of the reef there was a fixed red light, visible 
for 7 miles, on a concrete tower 32 feet high 
Mean tidal range is 3.3 feet. Diurnal range is 4 2 feet. 

( h ) Lading faalilie. j. There was a well-constructed wood¬ 
en pier (Figure VI - 133) about 30 feet long near the north 
east end of the island A narrow causeway connected it with the 
shore. The depth alongside was 18 feet at mean lower low 
water (June 1937) but there was little room for maneuvering. 

(c) Otarant, fatilaui. Small steamers went to Jolo. 
Sibutu. and Siasi. Native vessels sailed at irregular intervals for 
various islands of the group. 

U) A vaifability of mpplui. Water came from wells but 
was not plentiful. 

No marine or ship's supplies were available. 

<*) Hr pair fatiluiri. None 


The wuuien 


Ftcoae VI-1J5. Bongao 

anJ causeway looking north-north.™ No date 
ONI 28576 


<9) Cagayan I), Sdu. War 11lard <6* 59' N. 118 32' 
E. HO 4348) 

Cagayan de Sulu. on Cagayan. Sulu Island, is on the eastern 
dwee of Gunboat Harbor, about I mile west of Tandotao 
Point It is almost completely landlocked and was a port of call 
for inrcrislanj vessels Copra was the chief export 

U) Harbor. Gunboat Harbor is about H of a mile long 
and Vi a mile w «de. but deep water is very limited 
During the northeast monsoon the best anchorage is at the 
southwest anchorage about 7 miles west of the port Depths an 


<V Sitankai <4* 40' N. 119° 23' E, HO 4515). 

Sitanicai is on the first small island south of Tumindao Island 
near the southwestern end of the Sulu Archipelago. Sitanicai 
itself is surrounded by reefs which are mostly bare at low water. 
Its single wharf was at the edge of the reef 1.5 miles to the 
northeast and could only be reached by small boats at high 
water Despite its unusual situation, Sitankai is reported to have 
been a center for trade between North Borneo and Bongao and 
was the headquarters of a deputy collector of customs. 

(а) Harbor. There is no information regarding tides ai 
Sitankai, but at nearby Tumindao Island the mean range is 3.1 
feet and the diurnal range a 3.8 fccc. 

(б) leading foiiJuie) The concrete landing on the edge 
of the reef was 65 feet wide and 98 feet long with a depth along 
side the pile clusters of 18 feet at mean lower low water Depths 
increase off rapidly to the east. 

(c) Clrar am, fat Haul. A causeway connecting the dock 
to Tumindao Island was contemplated in 1937. but as recently 
as 1941 no work had been done 
A customs launch was stationed at the settlement. 

d) At ail ability of mpphfi Fresh water was scarce It 
wa» secured from rainwater cisterns or brought in |ars from the 
wells on Sibutu Island 

Some food suppl.es could be purchased at the Chinese store ■» 
town. 

<#) Hr pan fat Haul. None. 


(8/ Seu Rain Halit. Taut Tawi Hard (5° 04' N 

119* 53' E. HO 4546). 

New Batu Batu is on the east skJc of Batu Batu Bay, which is 
in the vouthernmost part of Tawi Tawi Island It is easy ol 
access. The town lies behind a mound and cannot lie seen from 
the bay. 

(-1 Harbor. 


little current 

<*) Lading fati/uiti. There was a small landing with a 
depth ot 16 fm at its face at mean lower low water. A reef ex- 
tending from the shore almost to the end of the landing inter 
feted with its use by large vessels In June 1937 the pier was re- 
ported to be in poor repair. 

</> a '*"*<* fat Haul. About 7 miles of road extended 
into the jungle. 

U) AtailabiJuy of mpplui. Drinking water was sup¬ 
ple by wells and had to be boiled before drinking 
There was a small store in town where some provisions could 
be obtained 

(e) Rtpan foolaut. None 
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5<1 10 66 feet ai mean lower low water. The bottom a sand and 
coral. During heavy weather a iwell sometimes breaks com¬ 
munication with the shore. There it also an anchorage on the 
touth tide of the island off the middle of three remarkable cra¬ 
ter basins. The depth it 60 feet. 

In 19-10 a light on a white concrete tower 32 feet high was 
to be established at position 6° 59' N. 118'* 33' E. There it no 
information as to whether it is in place. 

High water interval it H hour* The height of higher high 
water is 4.2 feet; the lowest tide is -1.5 feet. 

(b) landing facilities. A pier, consisting of a causeway 
21 feet wide and 8-1 feet long, and a wharf 3-1 feet wide and 
101 feet long provided a berth 131 feet long with a depth at 
mean lower low water of 13 feet ( Figure VI • 13-1) Inter- 
island vessels of not more than 12 feet draft used the wharf. 

U) durance facilities. There was j road leading north¬ 
west across the island to the north shore. 

A radio station was maintained by the Bureau of Posts and 
was located Vi mile from the pier. 

(*/) A tail ability of supplies. Rain water furnished the 
town's water supply. At half tide water could be obtained from 
a spring at the landing place near the southwest anchorage, and 
at a watering place inside Jurata Bay on the south side of the 
island. 

Supplies were extremely limited but fresh beef could lie se¬ 
cured. 

((-) Repair faeililiet. None. 

E. Northeast Borneo. 

(I) Usukan Hay (6 22' N. 116 21' E. HO 3050). 

Usukan Bay is about -1 miles north of Atnlxmg Bay on 
the north coast of Borneo There was a government settlement 
at Usukan Bay, and the port was the principal outlet ol trade 
from the interior. 

(a) Harbor. General depths are from 12 to 5-1 feet at 
mean lower low water. 

The bay is open to the northwest, but otherwise is well pro 
tec ted. 

Usukan Bay. nearly I V, miles long and from \\ to I mile 
wide, provides the most secure anchorage north ol Gaya Bay. 
but it has little or no protection from the west. There arc re¬ 


ported to be three 1 . 800 -foot berths in -12 or more feet of water, 
but only one of these is protected from westerly weather. Dur¬ 
ing the northeast monsoon protection would be better and a 
fourth berth south of Usukan Island could be used. There is 
space for about 15 900-foot berths, but only two of these have 
any protection from the west. The normal anchorage is about 
half a mile from the customhouse with the latter bearing 80 J . 

High water, full and change, is at 10 hours 15 minutes. 
Springs rise 6 feet and neaps 4.5 feet. 

lb) landing facilities. A single lightly constructed pier 
had shallow depths alongside and only ships' boats could use 
it (Fu.UHH VI • 135). 

There were no lifting appliances available and no storage 
facilities. 

(f) Availability of supplies Water was available from 
the streams at the head of the Bay except possibly after a long 
drought. 

( d) Repair facilities. None. 

12) Kudat Harbor (6 53’ N. 116 51’ F.. HO 2119. HO 
2798. HO 2799). 

Kudat llarlxir is on the western side of Matudu Bay on the 
north coast of Borneo. It was a settlement of the North Borneo 
Company and the distributing center for the various tobacco 
anil rubber estates in this vicinity. Kudat Harbor served this set¬ 
tlement. 

(j) Harbor. The harbor is -1 miles deep and, between 
Tanjong Bornugu* on tlu north and Tanjong Tigasamil on the 
south, is I Vi miles wide. 

From Sandilands Rock to a |*)int one-half mile west ol the 
pier depths are from 18 to 60 feet West of that the harbor 
grows increasingly shallow. 

The harbor is sheltered from the swell ol the northeast mon¬ 
soon by a reef of sand and coral that extends from Tanjong 
Bornugus. 

Between Sandilands Rock Light and the 36-foot line there 
are five 1,800-foot berths in depths of from 36 to 54 feet at 
mean lower low water. Twenty-two 900-foot Iscrths could be 
located in fisc same area Between the 18 and 36 loot lines there 
are 17 additional berths. 

The entrance to the port was well marked and lighted. Sandi- 
lands Kosk Light was a flashing white light (period \ seconds. 





FlGUHH VI • 154. Cagayan Je Sul* 

The pier at Gunboat Bay Prior to April 1935. ONI 56408. 
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FlOURB VI • |(V Utahan Hay 
I^Htkirix w.uch ji the pier No .hie ONI MO-200 


fl«*h 3 second, ellipse 2.7 seconds, candle-power 100) on a pile 
10 feet high on a red tower at 6 52' N. I 16 52' F.. It was 
visible lor ) miles. Wharf light was a fixed reel light (under 
1(H) tandlcpowcr) 15 feet high on the pier at 6 52’ N. 116 
51' E It was visible for 2 miles, but obscured over the west 
part of the harbor. 

(merit/ Rock Deacon was on Gueritr Rock which lies bear¬ 
ing 150 . 1,800 feet distant from the wharf light. It was a 
wooden beacon 12 feet high surmounted by a white top mark. 
When a vessel was expected a light was shown from this bea¬ 
con. 

It is high water, full and change at about 10 hours 50 min¬ 
utes Mean diurnal range is 4.5 feet Tidal currents are weak 
(A) I.iihltng fadliliei. At the town there was ii jetty with 
a face I 52 feet long ( PlGUKi VI ■ 136). During the southwest 
monsoon it had a depth alongside of 14 feet at mean lower low 
water. During the northeast monsoon it had a depth of 16 feet. 
There was a mooring buoy southwest of the jetty. 

Photographs show a second smaller jetty east of the first 
one There is no information as to the depth alongside. 



Fic.urf VI. 156 KnJji 

Air view of Kudu Harbor kicking north west. 19(8 ONI 12-1-786 




There was a bonded warehouse in the customs building It 
was 10 feet long and 25 feet wide There was a rice warehouse 
about 150 feet from the customhouse It was 18 feet long and 
2 .) feet wide. 

(c) Clearance fati/ilies. There were 30 miles of metalled 
roads in the vicinity. 

The Straits Steamship Company maintained weekly sched¬ 
ules from Singapore, and the Sabah Steamship Company had a 
fortnightly service to Sandakan. Labuan, and nearby ports. 

{J) Availability »l jupf/hes. Water was piped to the pier 
but was not especially good. It should be boiled Ix-fore use for 
drinking purjx>scs. Excellent water could be obtained at Mem- 
pakit on the eastern shore of Marudu Day. 

Vegetables were obtainable; fruits were plentiful. 

No fuel or marine supplies were available. 

(t) Repair lacililtei. None. 

()) Tar, jong Wall, (6 37‘ N. I 16 5 I'. E. IIO 2798 >. 

Tanjong Datu is on the southerrt shore of Marudu Day in 
British North Borneo. The settlement is four miles southwest 
from Ridge Point 

(j) Harbor The deep water area is small and has no 

protection from the north. 

One or two vessels of 15 feet or more draft could anchor 
about mile nor'hwest of the pier in depths of 31.5 feet 

at mean lower low water Those of less draft anchor 2.400 feet 
northwest of the pier in a depth of about 24 feet. The bottom 
is muddy. 

No information on tides is available. 

(A i UnJmg lacihliei. Three quarters of a mile south 
of Tanjong Datu was a pier 414 feet long. The depth at the 
outer end was 5 feet at mean low water springs. 

(f) Clearance lacihliei. A railroad 3 miles long con¬ 
nected the head of the pier with the manganese mine situated 
at Taritipan. 
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(rf) Repair faciliiui. None. 

(4) Lahad Data (J* 02' N. 118“ 20' E. HO 3044). 
Lahad Datu is on (he north wcccrn ,horc of a bay formed by 

£ ElT , £ nd “ d ,hc •» i. b 

whkh ™ IT ‘" vcJ ■>» wnlffneni 

7~\™ '*» h 7^ u *™" “< <l» R«den. ol eh, DiKrin .nd 
•l» ol the Darnl Bay Tobacco Company. 

(-) Harbor. Depth, range from 24 to 96 feet ac mean 
low water spring.. No dredging u required to maintain depth.. 
The harbor u .lmc», 3 mile, long and approximately 2 
mile, wide at m widet point. 

North of Sakar Island there are about 13 1.800-foot berth, 
m depth, of 48 to 96Jett at mean lower low water, and 13 
XX>.f.x>c berth, in 24 feet or more. Anchorage in 30 feet over 

found hc,wctn Voorwyk Bnd Gn,y Rwf * 
ott toe pierhead There is no information a. to its sue 

Aid. to navigation at Lahad Datu are »hown in Tablb VI - 6. 
Table VI. 6 

AIDS TO NAVIGATION AT LAHAD DATU 
Tairoo Biacon 

Tvra MAIian I nr .non 


■| runglc iop 

Red cylindrical top » 

Red cylindrical top 9 
Red cylindrical iop 10 
Red cylindrical iop 10 
Triangle iop 
Red cylindrical top 12 

Circular rap 13 

Triangle rap 14 

Red cylindrical tup 14 
Red cylindrical rap 16 
UeJ cylindrical rap 18 


Location 

Weuern extremity of Tingger Reef 
Halloran Reef. 2.400 frei oil the ten- 
irr of NW coon of Sakar lilaml 
Souihern extremity of Voorwyk Rief 
• Weuern extremity of Voorwyk Reef 
One third of a mile south of Gray Reef 
Western extremity of Gosungan Reef 
Gray Reef email coral reef 2.400 feet 
south of the pier 

Southern extremity of llershcthcrk. 
coral patch 

Mge of shore reef about 3.990 feet 
eait of pier 

Eastern extremity of Tmgger Reef 
Eaarern extremity of Voorwyk Reef 
Northern extremity of Gosungan Reef 


The spring tidal range i. 3 feet. 

(b) UnJmg lacililiei. There were 2 pier, at Lahad 
Datu. A T-shaped pier 1,330 feet long and 90 feet wide at the 
head extended in a southeasterly direction from the southwest- 
etn corner of the settlement (FlGUM: VI. 137). The depth at 
the head was 18 feet at mean low water springs. 

A wooden pier, with native houses on it. projected a short dis¬ 
tance from the shore. Rails on it were connected with the light 
railway. 

No cargo-lifting appliances were available. 

There were 8 warehouse*. The government rice ware¬ 
house had an area of 1,600 square feet. The customhouse and 
warehouse each had an area of 1,444 square feet The Darvcl 
Tobacco Company warehouse had an area of 2.300 square feet 
The Lahad Datu Cultuur Maatschapping warehouse had an area 
of 1,230 square feet. There also were 3 Chinese-owned ware¬ 
houses, each having an area of 1,100 square feet. 

(c) Clearance focilitki. Surfaced roads cxrcnded a few 
miles over the lowlands of the coast from Lahad Datu A light 
railway led north from the Darvcl Bay Tobacco Company estate 
to the Scgama River estate about 10 miles distant. It also con¬ 
nected with the wooden pier 

Lahad Datu was connected by telegraph and telephone with 
Sandakan. 


(J) Availability ol mpphei. Water was supplied to the 
village by a pipeline from a small creek about V< mile away. It 
had to be boiled before using it lor drinking purpose*. Water 
was not piped onto the pier. 

Vegetable* and bread were plentiful but beef was difficult to 
obtain. 

(#) Repair lacilMai. None. However, the harbor could 
accommodate a drydock. 

(}) Simporna (4* 29' N. 118* 37' E. HO 3044). 

Simporna is on the cast coast ol Borneo not far from Tawao. 
It was the residence of the highe*t native chief. 

(4) Harbor. The port lies on a narrow channel. Trusan 
Tando Bulong, in which depths range from 66 to 120 feet at 
mean lower low water except where a reef with a depth of 30 
feet extends V\ ol the way across the channel from the eastern 
side ol the entrance. 

Trusan Tando Bulong was very well marked by small wood- 
en tripod beacons which had been erected in the following posi¬ 
tions: 

Two beacons Vi mile apart on the eastern tdge ol the reef north¬ 
ward of Simporna; 

F °H ° n lhC **** ol ,he ,ttf «“NraM of Hood 

Three beacon* on the southeastern edge of the reef southward of 
Hood HUI; 

Two beacons nearly Vi mile apart, north and aouth. on the eastern 
edge of the reef off the northwestern point of Hurnbum Island. 

One beacon on ihe northwestern edge of the reef, of the north 
western point of Bumbum Island and nearly I mile northward 
of that point; 

Two beacon* on the coral patch close of the western edge of 
f reagh Reef at about Vi mile northwestward of Sipangao Is¬ 
land 

Spring tidal range is 5.2 feet. 

(4) /Wing fatilRkt. A pier projected nearly V* mile 
over a reef into deep water (FlGURH VI - 138). Local steam- 
ers lie alongside the pier when visiting Simporna. 

No cargo handling equipment and no warehouse facilities 
were available. 

(f) Clearance faciltliei. No information. 

(d) Availability of mppliet. Good water could be ob¬ 
tained from wells about Vi a mile from the pier. 

(a) Repair /aciliiiei. None. 

(6) Tauao (4° 15' N. 117° 53' E. HO 3052). 

Tawao is at the mouth of the Tawao River on the north shore 
of a long bay lying between Sibitik Island and the mainland of 
British North Borneo. The port served the settlement of Tawao, 
which was the headquarter* of the district officer and the center 
of a large trade in rubber, coconut*, agricultural products, live¬ 
stock. and timber. 

(a) Harbor. Tawao itself is a small port but the bay on 
which it lies is more than 20 mile* long and from 3 to 6 mile* 
wide. 

Mean low water depths range from 30 feet off the western 
end of Sibitik Island to 102 feet south by east of Tawao. 

With strong southeast to southwest winds it was dangerous 
for ships to remain alongside the main pier. In all other winds 
shelter is good. 






Vessels usually anchor in 78 leer aboui 1.300 feet off Tawao 
point; small vessels may approach closer. In the hay m Iront of 
T.iwa«> there is room lor a large number ol ships. 

There was a fixed white light (100 candle-power) on the 
outer end ol Tawao pier The light was on an iron framework 
tower 30 Icet high and was visible 6 miles * 

Spring tides rise 9 feet, neaps 6 Icet. The spring range is 8 
feet. High water is 6 hours and SO minutes alter the moon pass¬ 
es overhead Tides are usually semidiurnal. The current in the 
bay ranges from I H knots at flood to 2 ', knots at ebb tide 
. (A) landing fstilititl . A pier 726 feet long with a T- 

shaped head 130 feet long and 40 feet wide had a depth along 
side ol 10 feet at low water springs at us western end and 23 
feet at low water springs at its eastern end There was a small 
pier owned by the Borneo Fishing Company about I mile east 
ol the wharf. Large steamers unloaded by lighters in the stream. 

A few lighters with capacities of 14 to 230 tons were avail 
able. 

(c) Clearance \atiltlui. The small pier was connected by 
a double hand trolley line ( I' 8” gauge> to the Tawao Rubber 
estate. 6 miles distant 

A radio station and a telephone system were at Tawao. 

(J) Axaxlabiluy of lupphti. Well w atcr was usually avail¬ 
able but was not suitable for drinking purposes. 


Eggs. beef, and buffalo meat were moderately plentiful; pork, 
fish, and fresh coconuts were to be hail in abundance With 2 
days notice unlimited quantities of fresh vegetables were avail- 
able. 

(*> Repair fanlilin. None. 

17) Tanjorng Selor <2 30* N. 117 r 22* E. HO 3044). 

Tanjong Selor is a river port at the head of the delta of the 
Boelangan River about 40 miles inlard from the mouth The 
estuary *s formed by * mam branches connected by many chan- 
rcls. 

(*> Harbor The river is navigable to Taniong Selor by 
steamers of 11 foot draft. There is always at least 11.8 feet of 
water 

The port is limited by the width of the river and only I 
vessel can be accommodated at a time. 

There is an anchorage opposite the Sultans house with 
depths of 18 feet at mean lower low water. 

The Muara Makapan fairway buoy marked one of the en¬ 
trance channels. The channel leading to the Muara Salinbatu 
was marked by a black can buoy. 

The following tide signals were made from the government 
pier: 
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Blue flag or 2 red lights it night 
Red flag or I red light *t night 
White flag or no lights shown it night 


gbb current; 
flood current, 
slick water. 


Tide* arc single or double daily depending on the moon 1 , 
declination. Spring, rue 7^ feet. neap. 3 feet. Spring tide, 
reach as far as Tanjong Sclor. The ebb current attain, it. great- 
est *P ccd <2 kno**) «t spring tides and 1.5 knot, at neap tide* 
near low tide. 

(6) landing I an JHits. There were 3 pier.. The govern- 
ment pier wa. 65 feet long and had 1 3 feet of water along.ide 
at mean low water .pring*; the other 2 pier, were 82 feet long 
and had 12 feet of water alongside at mean low water iprings. 

There wa* a cu*tomhou*e near the government quay. 

<f) Availability of supplies. Supplies were difficult to 
obtain and then only in limited quantities 

There was a radio station and telephone cables were laid 
across the river at Tanjong Selor. 

<d) Repair facililiti. None. 

(8) Tanjong Redeh (approximately 2 12' N, 128" <H>' 
E. HO 3044). 

Tanjong Rcdch lies where the Sungais Makam (Makam 
River) and the Kelai River join to form the Deraue River. It 
is 56 miles upstream from the mouth of the river. It was the 
headquarters of a government official and the center of jungle 
trade. 

(a) Harbor. The minimum depth in the channel u 12 
feet at mean low water springs. The Kelai is navigable for ves¬ 
sels of 10-foot draft as far as the village of Mcrasa, a distance 
of about 27 miles alxivc Tanjong Redcb. The Makam is navi¬ 
gable for vessels 12 to 1 3 feet draft as far as the junction of the 
Sidoeng tributary 22 miles above Redcb. Pilots are essential 
for navigation on these rivers. 

Local knowledge or a large scale chart showing tin- existing 
state of the buoyage would lx* necessary for proceeding up 
river. 

Spring tides rise 9 feet on the bar near Sokkan and 5 feet at 
Rcdeb. Ebb current in the river had a speed of about 3 knots, 
flood current a speed of 2 knots. From 2 days More until 2 days 
after semidiurnal spring tides about .3 foot should lx added to 
the mean level and from 2 days before until 2 days after neap 
tides the same amount subtracted. On other days the influence of 
the semidiurnal tide is negligible. 


( b) landing faiiluiei. The government wharf was 140 
feet long and had 24 feet of water alongside. It was in front of 
the customhouse. There were 4 other wharves for use of na¬ 
tive craft only. 

Limited storage facilities were available. 

There was a coal loading place for vessels of the K P.M. at 
Teloek Bayur (Bcdawaca). Tins settlement is on the right bank 
of the Sungai Makam, about 5 miles above Tanjong Redcb. 

(c) Clearancelaiiltiiti. Vessels of the K.P.M called regu¬ 
larly. 

There was a radio station at Tanjong Redcb. 

id) Availability of inpphri. There was no pure water 
available. 

G>al provisions were available in small quantities. 

(e) Repair facililiei. None. 

(9) Benoa Barn <0 59' N. 117° 59' E. HO 3053). 

Bcnoa Baru is also called Sangkoclirang. It is at the mouth 
of the Sangkoclirang River on the northwestern shore of the 
Makassar Straus 

(.i) llarbor. The si/e is limited by the width of the river 
At Benoa Baru it is more than Vj mile wide. 

The entrance was well marked. The depth is 26 feet. Vessels 
drawing 20 feet can reach Benoa Baru at all times. 

There was flashing white light (period 8 seconds, flashing 
2 seconds, eclipse 6 seconds) at 0 46' N. 118 05' E. It was 
visible for 11 miles The light was obscured behind Miang 
Bcsar and Miang Kechil. 

A fixed white light was shown from the head of the pier at 
Benoa Baru. 

At Miang Besar at the mouth of the river there are double 
daily tides from December to February inclusive, those in the 
evening being higher than those in the morning. Only at neaps 
is a single daily tide sometimes observed. The spring range is 8.4 
feet. 

(b) landing facilities. In front of the village there was 
a wharf about 50 feet long. The depth alongside is reported to 
have been 20 feet at mean low water springs. It was used by 
coastal vessels of not more than 7(H) to 800 gross tons. The 
South Sea Forestry floating dock, about 150 to 160 feet long, 
was also used for disembarkation. 

There were sheds on the wharf. 

(c) Clearance facilities. Regular boat service was main¬ 
tained to Samar inda 



FIGURE VI . 138. Simporna. 

Looking approximately south at the pier and landing stage No date. ONI 130-194. 
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A wireless telegraph Kaaoa ra located at Benoa Baru 
(d) AtnUbiiaj of imppUti. No putt water was available. 
Food was obtainable in unall quantum Fuel was not available 
in this port 

<#> R.p* /sc*$m. None. 

F. Northern Celebes Sector. 
fl) Tomim. CoMos UUmd (0* 30* N. 120' 33' E). 
Tomitu a on the aouth coaac ok the northern arm erf Celebes 
Island near it* western end (Fkum VI .139) The landing 
wa* in front of the village. 

(a) Hmbof. The harbor. Tomim road, a an open road¬ 
stead in the northwest corner ok the Gulf ok Tamm. The 10- 
fathom contour lie* about 200 yard* onshore 

The anchorage is of! the western part of the village, with the 
flagstaff hearing about 0* Eastward of the anchorage ate 2 
reef* with 7 and I fathoms of water over therm The latter was 
marked by a beacon 

(A) LmMmg There was a pm or landing stage 

about 230 feet long, near the Raphi house, which r.tended 
to the edge of the coral reef. 

(t) C/a-raae, /-cdrnr. Vessels of the K PM called teg 
ularly. 


FICCBI VI • 139. Tamtm 

M.p showing locatno of port (inset; and pon ftaa showing locum 
of facilities 


riasi VI • 140 

Map showing locum of pnrM iaaeQ and port plan showing location 


<2> TotkoJemggi CTmloJenggi, CrJebti hUmJ (0* 2d* 

N. 121* 09* E). 

Toeladmggi is on the Torladenggi River, which Rows into 
the western end of the Gulf of Tomim. Celebes Island (Pic- 
U«B VI - 139). The met u navigable for Urge praus No land¬ 
ing facilities have heen reported 

is) Hmbor The harbor is an open roadstead. The 10- 
fathom contour im 300 yards offshore A partly drying bank 
of mud and sand proven 600 yards from Torladenggi Point, 
with tome detached reefs southward of it The rrefi near the 
lOOfathom contour, shout 4 miles offshore, are all marked by 

Anchorage a a.adablc in IH to 20 fathoms, over a mud bot¬ 
tom. of! the aouth of the met. 

kb) Lawrfmg There were no pten at Toela 

denggi 

<*) Isalmni. Vessels of the K P.M called teg 

ularly 

()) TiUmotU CTiUmmUt, CtUbtt hUnJ (0* 30" N. 

12** 21* E). 

Tilamoeta is on the northwest shore of Tilamoeta Bay. an 

arm of the Gulf of Tommi. on the southern safe of the northern 

arm of Celebes Island ( Figlkf VI - 140) There was a pm m 
front of the town. 

(«) H*bor. Tilamoeta Bay a a natural harbor, with 
depths ranging from 30 fathoms at the entrance to 10 fathoms 
at its head The width between the 10-fathom contours ranges 
from about I mile at the entrance to about 200 yards at the head 
of the bay. and a about 1 mile long northwest-aouthcast It is 
open to the southeast. 
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There is good, but confined, anchorage in T.lamoeta Bey, in 
20 fathoms, over a mud bottom. foe lour first-class anchorage 
bertha. 

The average annual rainfall ia 67.) inches. 

(A) landing Istildui. Landing facilities conaoted of a 
p*r about 200 feet long, with charted deptha of 2 or ) feet on 
•a head. 

(<) Clearance /aaluiei Tilamoeta wai a port of call 
lot the K P M 

{d) Availability of inppUtt. Provision* were not obtain- 

able. 

W Kotaboena IKotabun,a), Calabes bland (0* 48' N. 

124* 40' B). 

Kotaboena is on the southeast coast of the northeastern pen¬ 
insula of the Celebes Island, about 30 miles south-southwest of 
Manado (Figure VI . 141). No landing facilities arc reported. 

(a) Harbor. The harbor in Kotaboena rood ia an open 
roadstead between Koemeke (Kumcke) Island and the main- 
land. The 10-fathom contour lies from 175 to 300 yards off¬ 
shore. The western end of Koemckc Island is about 475 yards 



Fionas V! - Ml. CtUbti bland. NP PensmtU 
Map showing location of potts 


oil the mainland. The width of the channel, between the main¬ 
land and Koemeke Island, is from 150 to 285 yards between 
the 10 -fathom contours, with a minimum depth of 16 fathoms 
There is safe but confined anchorage in 12 to 15 fathoms, 
abreast some coconut trees on Koemeke. 

(b) landing fan/iiiti. No piers arc known to exist. 

(f > Clearance latdkiaj. Kotaboena was a port of call for 
vessels of the KP.M. 


()) Tolob, Celebe, bland (0* 31' N. 124* 42' B). 

Totok is on the western shore of Tocok Bay. on the ease 
conn ol the northeastern peninsula of Celebes Island, 4 mile* 
north of Kotaboena (Figure VI • 141). The village was of 
little importance, except as the site of the Totok Goldmine 
Company, which had a pier south of the village. 

In) Harbor. Tocok Bay is a spacious natural harbor. The 
south side ol the bay is formed by a narrow tongue of land, 
which terminate* in a reef with some rocky islets on it. The bay 
can be entered between Toclang (Tulang) Island and the 
mainland, or between Hogaoe (Hogow) and Dakokajoe (I>a- 
kolcayu) Islands. Both channels are wide and clean. A river 
north of the village usually discolors the water so that the shore 
reef cannot be seen. 

The anchorage is eastward of the pier in 12 to 15 fathoms. 

(*) landing /aaluiei. Facilities at the port consisted ol a 
pier (Pigurb VI • 142), 3)0 feet long, belonging to the mining 
company, which also maintained several large warehouses and 
storage places. 

<f> Clearance /acililiei. Vessels of the K PM called ev- 
cry 2 weeks. 



(6) Kama. Celebet bland (I " 22' N. 123" 03' E>. 
Kcma is in a bight on the cast coast of the northeastern pen¬ 
insula of Celebes Island, about 19 miles southeast of Manado 
(FlGURB VI • 141). It was a complimentary port to Manado, 
providing perfect shelter in the northwest monsoon when Ma¬ 
nado road is unsafe. No landing facilities are reported. 

North of Kema. the Sawangan River discharges into the 
harbor. The entrance is dry at low water. 

(a) Harbor. The harbor. Kema road, is an open road¬ 
stead. The 3-fathom contour lies from 2)0 to 430 yards off¬ 
shore; the 5-fathom contour from 350 to 630 yards; and the 10- 
fathom contour from 1,130 to 1,300 yards offshore 
On the northern side of the roadstead, outside the 10-fathom 
contour, at a distance of 500 yards offshore, is a detached rock 
with ^ fathoms of water over it. I mile 76' from the mouth 





- PORT FACILITIES AT 
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ot Sawangan River. A shoal with ■ least depth of ) feet In 600 
yuda 161' from Kema Light The width of the shore reel of 
Kem* increases to the northeastward. Depth* over it are uneven 
When approaching from tourhward vessels must avoid the reef 
extending from the south point of the bight 

There is good anchorage at Kema road through the greater 
part of the year, although open to easterly and southerly winds. 
There is anchorage southeastward of the village in 5 to 10 
fathoms. 

A fixed red light. 24 feet above high water and visible 5 
miles, was shown when vessels were expected. 

Tides rise up to 3 Vl feet A current sets northward along 
the coast with a velocity of 1 to 1 Vi knots. 

The average rainfall is 65.6 inches. 

(A) tending jodli$tai. No pen are known to exist Land¬ 
ings were probably made on the beach (Figum VI - 143). 
During the southeast monsoon, from June through September, 
the swell breaks heavily on the beach, but landing can always 
be made at the southern part of the roadstead by the old coal 
sheds. 

(r) Clooron r# IseUUui. Vessels of the K P.M called reg¬ 
ularly. Roads connected the port with Manado and Amoerang 
(A inuring). , 

(d) Amiability of lupplm The water from Sawangan 
River is fit for use. 


tangent of Kinabahoctan Island 47'. between the head of the 
pier and a reef of 4 Vi fathoms. Small vessels could anchor be¬ 
tween the pier and a black can buoy in the roadstead, with a 
stern hawser to the pier. 

Spring odes rise from 2 to 7 feet, and neaps from Vi to 5V4 
feet The flood current runs northwestward through the pas¬ 
sage between Gangga. Tendila. and Taliac. and to the north 
between Talnc and Bangka. The flood current on the west side 
of Talise runs due north, and meeting the current from between 
Talar and Bangka, forms a rip tide which is encountered 3 
miles to the northwest of the north point of Tslise Island 
The ebb current runs between the islands to the southeast 
and fair through Bangka Strait Tide rips are formed off all the 
salient points, and there are heavy races to the northward and 
northeastward of Bangka. 1 

(b) L*mdtng tstiitim. The stone mole, which extended 
to the edge of the coral reef (Figure VI - 144), was about 300 
feet long, and had a shed at the end. 

(e) CJooromto tscilM. Talisei was a port of call for 
K.PJU. 

id) Aiodobtlnj of Mpplui. Good water wis obtained 
from a spring near the mole. There was a small government 
coal depot of about 6.000 tons capacity at Talise. where coal 
could be taken in at the rate of 200 tons per day. 


Fsccm VI . 144. Tokto, 
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(7) ToJiio hlmd (1 * 50' N. 125’ 04' E). 

Talise is on the southeastern point of Talise Island, which is 
about 5 miles off the nonheasternmeat point of Celebes Island 
(Figure VI . 141). The Molukka Trading Company had a 
pier in front of the village. 

(a) Harbor. Talise road is a natural harbor, sheltered 
by surrounding islands. The 10-fathom contour lies from 300 
to 625 yards offshore at Talise. 

There is good anchorage in a depth of 10 to 12 fathoms, with 
the house near the root of the pier bearing 309°. and the west 


<8J Amorramg (Amurang), Celt bn lilamJ (1* 12' N. 

124* 34'E). 

Amoerang u in the southwest pan of the head of Amoerang 
Bay. on the northeast coast of Celebes Island, about 29 miles 
southwest of Manado (Figure VI • 141). No landing facilities 
arc reporte d . 

(a) Harbor. The harbor in Amoerang road is an open 
roadstead, in the southwestern pan of an inner bay formed by 
a tongue of land which projects from the south shore of Amoer¬ 
ang Bay. Amoerang Bay is deep and free of dangers. The 10- 
fathom contour Iks 25 to 325 yards offshore. It is about 8 
miles wide sr the entrance, between Tetapaan Island and 
Walinrau Point, and 5 miles wide at the head. It indents the 
coast about 8 miles eastward. The bay is open to the west and 
northwest. The roadstead is safe during the entire year, but the 
bottom is very steep, and it is necessary to secure astern with s 
shore mooring. 
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“dra •« of (he western entrance point to Koeandang Bay. 
(Fiona V! - 144). 71*fe was a pier ar the village. 

(«) H*bof The harbor, in Sortnalaca fowl, is protected 
from easterly winds by Dojanocmo <Do,.numo> Island and 
the reel south of os east point and another reef southwesterly 
from its aestrrn point. There are narrow channels between the 
island and the reefs. A mile northwestward of Dojanoema Is¬ 
land is Hoclwa (Ulawa) Islet, and 34 mile northeastward 
there « a large dry mg reef. A 4-fathom shoal is located about 
’. mile south-southeastward of the eastern point of Dojanoema 
Island. The channel off the eastern end of Dojanoema Island 
is about 150 yards wide with a central depth of 13 fathoms, 
and that otf the western end is about 100 yards wide with a cen¬ 
tral depth of 10 fathoms; while the channel in Soemalata road, 
■n front of the village, is about 800 yards wide, with depths up 
to 19 fsthoma. All widths are between the 5-fathom contours. 
Tht beach in the vicinity of Soemalata is sandy with the 5-fath¬ 
om contour 100 to 300 yards offshore. 

Soemalata road furnishes good anchorage in the south mon¬ 
soon and fair anchorage in the northwe s t monsoon. During the 
northwest monsoon, there is safe anchorage in 17 fathoms, over 
sand, south of Doianoema Island A hawser should be run to 
shore. 

(4) L*mdmg /arifesu. There was a pact at Soemalata. 

(f) CUmmn Isnlum. Loading and unloading was car¬ 
ried on by lighters In bad weather and a heavy sea the cargo is 
first taken to Doianoemo and afterwards earned to Soemalata. 
Vessels of the K P M called every 4 weeks 

(III Trog, Crltbn !,UmJ (I" 03* N. 121* 38' 8). 

Tang is on the western shore of a large bay that lies between 
Capes Loboe < Lobu) and Kanjai (Kandjai) on the north coast of 
Celebes Island (hccu VI -139 > The landing pier was located 
south of the village. 

(a) Hjrbor The harbor is in Paleleh roads. Minor pro¬ 
tection is provided by Paleleh Island. Jellesma Islet, and the 
high tongue of land that lies between Tang and Paleleh vil¬ 
lage. Paleleh Island is surrounded by a partly drying reef, while 
a 4-fathom shoal extends about 300 yards southwesterly from 
Jellesma Islet Although the bay is comparatively shallow, with 
depths of 10 to 30 fathoms, the bottom near the shore, in the 
vicinity of Tang, drops off steeply, with the 10-fathom contour 
wnhrn 200 yards of the beach The shore is sandy. A small 3- 
fathom patch lies 2.100 yards 99" from the sou|h point of 
Paleleh Island. 

The best anchorage is southward of Jellesma Islet in depths 
of 12 to 15 fathoms, over mud. 

The average annual rainfall is 104.2 inches, with 12.6 
inches in January, the wettest month, and 5-1 inches in August, 
the month of least rainfall A filed red light, visible 2 miles, 
■u shown from the outer end of the pier. 

(t) Lrodrag /aciteirr. A landing pier extended about 
425 feet from shore at a point about 100 yards south of the vil¬ 
lage. to a depth of about 1 -fathom. 

(e) CUtrmet /an/rorr Vessels of the K.P.M. called ev¬ 
ery 4 weeks 
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<9> fJC w aa 4s mg). Cafe **$ hUmJ( 0* 5T N. 

Koe.nd.ng is a village and harbor located on Koeandang 
Bay. which opens on the north coast of Celebes Island (Ficne 
VI - 145). There was a per at the head of (he harbor 

(a) llsfbo*. The harbor, wrhsch lies along thr southeast- 
ern shore of Koeandang Bay. u .bout 2 miles wide ar its mouth 
by about 2 miles long, outside the 5 fathom contour, with 
depths up to 16 fsthoma It is formed snd largely protected by 
Paiocng. (Payunga) Island Phoemx reef, marked by a beacon, 
lies in the western pan of the harbor s mouth The shoreline 
south and cast of the anchorage is of mud and coral while the 
shore of Pajoenga Island is generally bordered by a fringing 
reef. 

Anchorage which is safe in both monsoons, a available along 
(he cast shore of P.(oenga Island in depths of 6 to 16 fathoms 
Anchorage is prohibited within 3 miles of the cable house be 
tween 168" and 188’. A fladung whirr light. 46 fret .how 
high water and visible 12 miles, was shown ar thr entrance to 
Koeandang Bay. A fixed ted light. 17 feet high and vmbic 5 
miles, was shown from a point on shore in from of Kwmndang 
(4) landing fsitiuui. Facilities at the port consssitd of 
a pier, about 250 feet long, located at the end of the coonnua- 
tion of the road on which the polkr snhoo was located. 

(f) C/nwancr /-o/tfwi. Vessel, of the KPM called reg¬ 
ularly. 

<d) AvdUU1*, of Poultry usd fish were avail- 

able. 


(12) Boro/. CeUbti hUmJ (1* 10' N. 121* 27* E). 

(10) Soem*!*!* Ctltbtt 1 1 land (O’ 59* N. Boeol is on the north coast of Celebes Island, about 250 miles 

122 a 31' E). west of Manado (Figure VI. 139). No landing facilities are 

Soemalata is on the north coast of Celebes Island, about 8 reported. 




<■) Harbor. The harbor a io Bocol road* an oj*n road- 
•ccad. open to the eastward. The 10-fsrhom amour a 570 
jard» offshore. Inside the 15-fathom curve, depths decrease 
rapidly. During easterly winda the roadstead k unsafe. 

Anchorage is available in 50 fathoms about Vi mile offshore 


The bay affords secure anchorage in all lessons. Anchorage • 
available in the eastern pan. Vi mile off Kampoengbaroe in 
depths of 18 fa thom s, over a mud bottom It is advisable not to 
anchor m less than 16 to 18 fathoms. 

A fixed rtd light. 14 feet above high water and visible 2 
miles, was shown just westward of the pier at Laboean Drdrh 
Point. 

The tide varies from V m 2tt feet. 

(6) Lsmdmg The facilities in Tolitoli Bay con 

anted of a pser at Kampoengbaroe at the head of the bay. and 
another eastward of Laboean Dcdeh Point, the north point of the 


<r) C/a-r-sc# /aritose,. No data are available. 

Bocol was a port of call for the IC P M 

<d) AvmUWm, of smfpUo,. Good wro could be ob- 
mined from the river. 

(li) Ktmpoomgk+roo. CoUko, hUmd (I* 02' N. 120' 

49* B). 

Kampoengbaroe is on the eastern shore of Tolnoli Bay. on 
the northwest coast of Celebes Island (Ficuaa VI - 159). It 
was the center of trade for the surrounding country. There was 
a pier at die village and another on Laboean Drdrh Point 


A same pwr at Kampoengbaroe (Reference number 1. Pig 
UM VI . 146) was 885 feet long and had a depth of 24 feet 
along the head 

A wooden pier founded on screw piles, eastward of laboean 
Dcdeh Point t Reference number 2. Figure VI. 146). was 85 
feet long and 42 feet wide at the head, with 50 feet of watet 
alongsaJr There were no mooring bollards or buoys, but haw- 
sen could be made Iasi to the neighboring tree* With strong 
aestrrly winds it a advisable to moor with bow to the south- 
aestward. There tt ample swinging room 

(O CUmmu /ars/srse. Vessels of the K P.M called at 
Toluoti Bay. 

id) of imffin,. Drinking water was not ob- 


(14) Sfdmg. Coioko, I.Umd (0* 52' N. 120* 20' E). 

Stadang non the arse shore of Banangs Bay. an arm of Don- 
do Bay. on the nonhaest coast of Celebes Island (FlGURB VI. 
159). There was a pier at the village 

(*) Horko* Bananga Bay. which is about 2 miles aide at 
its mouth and indented about 2 miles, is rocky on the east shore 
and sandy on its south and west shorts. 

Sheltered anchorage is available in 58 fathoms, about 500 
yards from shore m front of roan, with Bangs Point bearing 
12 .a unc roof m the village 298*. and Cape Senyangang 80 . 

<*> LWmg fonlttu, Facilities at the yon consisted of i 
P«r of light native material 

U) CUmmu foe*,*,. Vessels of the K P M called oc- 
cairooally to load copra. 
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